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I.  llijlory  of  Aftronomy  for  the  Year  1S00.  By  Jerome 

DeLalande*. 

HP 

JL  HE  century  now  clofed  has  been  very  remarkable  iri 
regard  to  aftronomy:  telefcopes,  indeed,  and  the  laws  of 
Kepler  and  of  attraction,  will  place  the  17th  century  at  the 
head  of  all  the  reft.  Nothing  had  been  before  done,  and  the 
fir tt  century,  when  aftronomCrs  began  to  labour,  ought  to  be 
that  of  difcoveries'.  But  the  18th  centurv  has  fitrnifhed  us 
with  at  leaft  twelve  epochs  fo  important  that  it  will  bear  to 
be  compared  with  the  preceding.  A  new  capital  planet  and 
eight  fatellites  difcovered,  the  periodical  return  of  comets 
known  and  demonftrated,  and  68  new  comets  obfcrved  and 
determined;  the  aberration  and  nutation  of  the  ftars;  the 
tranfit  of  Venus,  and  the  true  diftance  of  the  fun  and  of  all 
the  planets ;  the  figure  of  the  earth  and  its  irregularities  ; 
calculations  in  regard  to  the  inequalities  produced  by  attrac¬ 
tion,  and,  above  all,  in  regard  to  Jupiter  and  Saturn,  which 
have  furnifhed  cor  red  talfles  of  all  the  planets  arid  their  la- 
tellites;  tables  of  the  moon,  the  rnoft  important  of  all,  car¬ 
ried  to  the  preciflon  of  a  quarter  of  a  minute;  and,  in  the 
laft  place,  50,000  ftars  accurately  obfcrved  :  all  thefe  far  fur- 
pafs  the  hopes  which  could  have  been  conceived  a  century 
ago  of  the  progrefs  of  aftronomy  ftnce  that  period.  To  thefe 
we  muft  add  the  improvement  of  aftronomical  inftruments: 
fe&ors,  meridian  telefcopes,  whole  circles,  reflecting  circles, 
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ielefcopes  by  Short  and  Herfchel,  compenfation  balances., 
marine  time-keepers,  all  aflumed  in  the  laft  century  a  new 
face. 

The  conckffion  of  the  laft  century  was  remarkable  in 
many  refpe6ts.  Some  days  before  the  end  of  the  year  17995 
C.  Mechain  difcovered  a  comet  in  Ophiuchus;  it  was  ob- 
ferved  alio  by  Meffier.  Mechain  and  Burckhardt  took  the 
earlieft  opportunity  of  calculating  the  elements  of  it. 

What  was  fo  tedious  and  difficult  fifty  years  ago,  is  at  pre- 
fent  the  work  of  a  few  hours.  This  comet  was  feen  only  for 
a  few  days,  and  appeared  to  the  naked  eye  as  a  ftar  of  the 
fifth  or  fixth  magnitude.  It  is  the  91ft,  the  orbits  of  which 
have  been  calculated.  Its  orbit  has  been  calculated  alfo  in 
Germany  by  M.  Olbers  and  M.  De  Wahl. 

The  prize  propofed  by  the  Inftitute  for  determining  the 
orbit  of  the  comet  of  1770,  has  produced  an  excellent  me¬ 
moir  by  Burckhardt,  in  which  thequeftion  has  been  refolved  ; 
hut,  to  reprefent  the  obfervations,  he  has  been  obliged,  like 
Mr.  Lexel,  to  recur  to  an  orbit  of  five  years.  However  ex¬ 
traordinary  that  refult  may  appear,  the  attraction  of  Jupiter 
teems  capable  of  explaining  that  derangement;  but  this  ar¬ 
ticle  would  require  long  difeuffions. 

The  grand  labour  refpedting  the  ftars,  which  we  began  On 
the  5th  of  Auguft  1789,  has  been  continued  with  courage, 
and  fuccefsfully  terminated-  by  Le  Fran^ais-Lalande.  He 
has  determined  the  places  of  50,000  ftars,  from  the  pole  to 
two  or  three  degrees  below  the  tropic  of  Capricorn ;  and  he 
has  already  begun,  with  Burckhardt,  to  review  the  zodiacal 
conftellations,  in  the  hopes  of  finding  fome  new  planets, 
Madame  Le  Franyais,  who  has  already  reduced  10,000  ftars, 
has  begun  the  reduction  of  the  whole  number  with  exem¬ 
plary  ardour.  Thefe  50,000  ftars,  terminated  with  the  18th 
century,  will,  in  my  opinion,  form  a  remarkable  epoch  in 
the  increafe  of  our  aftronomical  knowledge  during  that  period. 

M.  Bode,  of  Berlin,  has  publiftied  the  fourth  number  of 
his  large  and  beautiful  Ceieftial  Atlas:  he  announces  that 
the  fifth  and  laft  will  appear  in  the  courfe  of  four  months^ 
with  a  preface  and  index,  and  a  catalogue  of  37,000  ftars,  at 
great  part  of  which  were  furnifhed  by  me.  This  atlas  con- 
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fills  of  twenty  large  charts.  They  may  be  had  at  the  Col¬ 
lege  de  France,  at  Paris. 

The  conclufion  of  the  century  has  been  diftinguifhed 
alfo  in  a  very  remarkable  manner  "by  the  theory  of  the  moon. 
On  the  13th  of  June  Laplace  announced  a  new  refult  of  the 
theory,  which  is  a  nutation  of  the  lunar  orbit,  refulting  from 
the  oblate  figure  of  the  earth.  According  to  this  inequality, 
we  may  fuppofe  that  the  lunar  orbit,  inffead  of  moving  with 
a  conftant  inclination  to  the  ecliptic,  moves  in  a  plane  paffing 
through  the  equinoxes  between  the  equator  and  the  ecliptic, 
inclined  to  the  latter  at  an  angle  of  fix  or  feven  feconds.  He 
has  found  alfo  an  inequality  of  the  moon,  depending  on  the 
longitude  of  the  node,  which  is  fix  feconds.  Difputes  were, 
long  maintained  refpedting  this  inequality,  which  the  Englifh 
totally  neglected,  and  which  did  not  feem  to  be  indicated  by 

The  motion  of  the  moon  during  the  courfe  of  1002  years  was 
attended  with  a  difficulty  which  has  been  now  removed.  The 
obfervations  of  the  Arabs  in  the  tenth  century  were  of  great 
importance  in  this  refpedt.  We  were  acquainted  only  with 
three,  when  I  difcovered  among  the  manufcripts  of  my  old. 
maker,  Jofeph  Delifle,  an  Arabic  copy  of  a  part  of  the  work 
of  Ibn  lunis,  which  contained  a  great  many ;  but  the  orir 
ginal  was  at  Leyden ;  and  we  long  folicited  the  Batavian  go¬ 
vernment  to  entruft  us  with  it.  At  length,  on  the  26th  of 
May  1799,  the  ambaffador  brought  to  the  Inftitute  this  va¬ 
luable  manufcript,  written  in  a  fmall  character,  and  forming 
400  pages  in  quarto.  Cauffin  is  employed  in  giving  a  com¬ 
plete  tranfiation  of  it;  and  we  hope,  that  not  only  the  trans¬ 
lation,  but  alfo  the  Arabic  original,  as  far  as  it  relates  to  the 
obfervations,  will  be  printed  at  Paris.  Cauffin  has  already 
iranflated  that  which  I  procured  him.  He  was  affifted  by 
Bouvard  in  regard  to  the  aftronomical  part  and  the  calcula¬ 
tions.  The  refults  of  the  obfervations  of  the  moon  have  been 
already  printed.  \  \ 

The  Inftitute  had  propofed  as  the  fubjedl  of  a  piize,  the 
eomparifon  of  a  great  number  of  obfervations  of  the  moon, 
with  the  tables  to  fix  the  epochs  of  the  longitude  of  the  moon, 
8  /of 
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of  the  apogeum,  and  of  the  node.  The  two  papers  of  Burg' 
and  Bouvard,  which  fhared  the  prize  of  the  Inftitute,  contain 
new  determinations  of  the  moon’s  motion,  founded  on  fo 
great  a  number  of  obfervations,  that  there  is  reafon  to  think 
that  the  tables  thence  refulting  will  never  err  more  than  15 
or  20  feconds ;  that  is  to  fay,  one-half  or  one-third  lefs  than 
thofe  which  Mafon  publiffied  in  England.  Dr.  Mafkelyne 
made  him  undertake  them  by  determining  the  co-efficients 
of  24  equations  of  the  tables  of  Mayer  by  a  comparifon  with 
thofe  of  Bradley.  But  the  new  refearches  are  founded  on  a 
much  greater  number  of  obfervations. 

The  equations,  which  De  Laplace  found  by  theory,  have 
added  to  them  a  greater  degree  of  perfection,  and  nothing 
remains  but  the  latitude,  for  which  a  new  prize  ought  to  be 
propofed. 

Burg  has  calculated  3233  of  Mafkelyne’s  obfervations,  in 
order  to  determine  the  epoch  of  the  moon.  He  has  again 
determined  alfo  the  24  equations  of  the  moon  as  Mafon  has 
done,  but  with  more  correCtnefs.  Madame  Lavit  has  had  the 
courage  to  calculate  more  than  500  places  of  the  moon  for 
the  refearches  of  Bouvard  on  the  fame  fubject. 

Burckhardt,  one  of  our  abled  and  mod  zealous  adrono- 
mers,  has  calculated  tables  of  the  moon,  according  to  the 
new  refults  of  Burg,  for  the  ufe  of  the  aftronomers  who  have 
fet  out  on  a  didant  expedition.  They  will  perhaps  find  them- 
felves  in  lituations  when  it  will  be  of  importance  for  them  to 
have  the  longitudes  calculated  more  exaCUy  than  they  are 
either  in  the  Engliffi  Nautical  Almanack  or  the  French  Con - 
noijfance  des  Temps ,  which,  befides,  may  be  exhauded  before 
their  return. 

The  French  Board  of  Longitude  has  propofed  a  prize  of 
6oco  francs  (250/.)  for  more  perfeCf  tables  of  the  moon, 
which  we  {hall  foon  obtain.  This  part,  therefore,  of  fo  much 
importance  to  adronomy  and  navigation,  which  has  occupied 
aftronomers  for  more  than  100  years,  is  at  length  terminated 
in  the  completed  and  mod  fatisfadlory  manner. 

De  Parceval,  an  able  geometer,  has  terminated  a  grand 
analytical  theory  of  the  moon,  in  which  he  has  given  exa& 

formulae 
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formulae  for  a  greater  number  of  equations  than  are  in  the 
tables  above  mentioned.  He  propofes  publifhing  a  hiftory 
of  the  integral  calculus. 

De  Laplace  is  employed  alfo  on  the  theory  of  the  moon ;  * 
and  we  have  reafon  to  expert  from  him  new  and  valuable 
things.  He  has  given  a  memoir  on  the  fatellites  of  Saturn 
and  thofe  of  HerfchePs  planet.  He  has  fhow'n  that  the  laft: 
fatellite  of  Saturn  has  a  conftant  inclination,  and  he  deter¬ 
mines  the  motion  of  its  nodes.  New  confiderations  in  regard 
to  thofe  of  Herfchel,  induce  him  to  think  that  this  planet 
may  maintain  in  the  fame  plane  its  firft  five  fatellites ;  but 
that  the  cafe,  in  all  probability,  is  not  the  fame  in  regard  to 
the  fixth. 

Vidal  continues  to  fend  us  rare  obfervations  on  Mercury, 
which  he  has  made  at  Mirepoix.  He  is  our  valuable  Her- 
mophilus,  who  fees  Mercury  every  day,  and  who  fees  him 
even  at  the  difiance  of  fome  minutes  from  the  fun.  This 
aftonifhing  obferver  has  already  fent  me  more  than  500  ob¬ 
fervations  of  Mercury.  He  has  done  more  in  this  refpeft 
than  all  the  other  afironomers  in  the  world.  At  Mirepoix, 
perhaps,  it  is  not  known  that  fuch  a  man  exifts  in  that 
fmall  town,  but  we  (hail  proclaim  it  to  the  univerfe  and  to 
pofterity.  (  • 

The  minifter  appointed  him  director  of  the  national  ob¬ 
servatory  at  Thouloufe  on  the  21ft  of  April  laft,  and  a  better 
choice  could  not  have  been  made. 

Michel  Le  Frangats-Lalande,  my  nephew,  finding  that 
Mars  was  the  only  planet  the  tables  of  which  were  ftill 
liable  to  errors  of  one  or  two  minutes,  has  re-calculated  all 
the  obfervations  of  that  planet.  Burckhardt  has  re-calcu¬ 
lated  the  perturbations  which  I  formerly  gave  in  the  memoirs 
of  the  Academy  of  Sciences,  and  which  Schubert  and  Oriani 
afterwards  calculated  ;  and  Le  Francais  has  prefented  to  the 
Inftitute  new  tables  of  Mars  in  tenths  of  a  fecond,  and  which 
give  us  reafon  to  apprehend  no  more  than  a  few  feconds  of 
error.  They  are  now  printing  in  the  Connoiffance  des  Temps 
for  the  year  12  ;  and  the  oppofition  of  the  8th  of  November 
laft  has  confirmed  the  corre&nefs  of  thefe  tables.  An  exact 
obfervation  of  the  13th,  gave  an  error  of  only  15  feconds  in 

longitude 
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longitude  and  6  in  latitude;  and  the  obfervation  made  by 
Bouvard  with  the  new  inftruments  of  the  obfervatory,  gave 
the  fame  number  of  feconds ;  which  confirms,  in  a  fatisfac- 
tory  manner,  the  goodnefs  of  our  inftruments  and  the  exa£t- 
nefs  of  our  obfervers. 

Triefnecker  has  undertaken  a  fimilar  labour  at  Vienna, 
and  Oriani  at  Milan.  The  differences  are  infenfible,  but 
none  of  the  three  knew  any  thing  of  what  was  doing  by  his 
fellow-labourers. 

Wurm  has  alfo  calculated  the  perturbations  of  Mars  by 
the  method  of  Klugel,  inferted  in  the  memoirs  of  the  Society 
of  Gottingen.  Oriani,  Burckhardt,  Schubert,  and  Wurm, 
do  not  always  agree,  but  the  differences  are  trifling. 

Bouvard  is  employed  in  calculating  the  perturbations  of 
all  the  planets,  as  they  affeCk  each  other,  by  the  formulae  of 
De  Laplace.  This  will  be  a  very  complete  work,  the  refult 
of  which  will  appear  in  the  fecond  volume  of  the  Mecanique 
Celejie . 

The  tranfit  of  Mercury  over  the  fun  has  afforded  me  an 
opportunity  of  verifying  the  place  of  the,  aphelion  by  the 
method  which  I  gave  in  the  memoirs  of  the  Academy  for 
1786,  and  which  the  moft  conclufive.  By  my  refult  it 
appears  that  there  is  ho  reafon  for  making  any  change  in  the 
tables  of  Mercury,  which  I  publifhed  in  the  Connoiffanee  des 
Temps .  The  fame  agreement  in  regard  to  Venus  may  be 
feen  in  the  Connoiffanee  des  Temps  for  the  year  II,  p.  4 56. 

For  Jupiter  we  have  found  the  correction  to  be  made  in 
the  tables  -f  34"  in  the  oppofition  and  4-  30v  in  the  qua¬ 
drature. 

For  Saturn  the  correction  in  the  oppofition  is  —  iol,9 
nearly  as  the  preceding  year. 

For  Herfchel’s  planet  I  have  found  —  f ;  and  Von  Zach, 
by  employing  five  obfervations,  had  the  fame  refult. 

We  have  reafon  therefore  to  be  fatisfied  with  the  cor- 
reCtnefs  of  our  tables  for  all  the  planets. 

In  regard  to  the  tables  of  the  fun,  I  have  ftill  found  8  or 
jo/y  too  much  in  our  longitudes :  whether  this  arifes  from  a 
retardation  in  the  motion  of  the  earth  for  15  or  20  years  paft, 
*>r  from  feme  error  refpe&ing^  the  mean  motion  in  the  con- 
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ftrnCtion  of  the  tables  of  Delambre  and  Von  Zach.  How¬ 
ever  this  may  be,  I  deduCi  io/;  from  the  fun’s  place  in  cal¬ 
culations  where  great  precilion  is  required. 

Delambre  does  not  admit  this  correction :  he  fays,  that  in  the 
300  obfervations  of  Greenwich,  which  he  calculated  in  order 
to  conftruCt  his  tables,  he  compared  the  fun  with  the  (tars 
which  paffed  in  the  day-time,  one  before  and  the  other  after 
the  fun;  and  he  adds,  that  unlefs  this  precaution  is  taken, 
we  cannot  affert  that  io,v  are  to  be  deducted  from  his  tables, 

An  account  gf  the  grand  labour  by  Delambre  refpeCting 
a  degree  of  the  meridian  between  Dunkirk  and  Rodez,  has 
been  printed.  The  fouthern  part,  executed  by  Meehain, 
will  next  appear. 

Vidal  continues  to  fend  us  obfervations  of  the  liars  below 
the  tropic.  Bernier,  who  laboured  with  me  for  nine  months 
before  his  embarkation,  reduced  them  up  to  the  year  1800; 
and  they  will  foon  be  printed. 

Delambre  has  undertaken  to  obferve  with  a  whole  circle 
the  declinations  of  the  liars  of  the  ift,  2d,  and  3d  magni¬ 
tude  ;  which  will  add  a  new  degree  of  perfection  to  the  ca- 

J  Ol 

talogue  of  the  principal  liars  publilhed  annually  in  the  Con- 
miff  ance  des  Temps. 

The  defcription  of  the  alirolabe  planifphere,  found  by 
Gail  in  Synelius,  has  induced  Delambre  to  give  a  long  me 
moir  on  the  hiftory  of  aftrolabes,  their  conliruCtion,  their 
properties,  and  the  method  of  finding  new  refill ts  even  in  the 
molt  hackneyed  part  of  alironomy. 

Burckhardt  has  found  a  formula  which  reprefents  the  de¬ 
clinations  of  the  magnetic  needle  obferved  at  Paris  fince  the 
year  1580.  Tt  appears  from  this  formula  that  the  period  ot 
the  declination  of  the  magnetic  needle  is  at  Paris  860  years; 
that  the  greateft  declination  weft  is  30°  4,  and  will  take  place 
in  the  vear  1878  :  the  greateft  eafterR  declination  is  onlv  22°. 

The  printing  of  the  HiJIoire  ad  fie  Frangaife ,  which  is  a 
collection  of  all  our  obfervations,  is  ftill  continued.  My 
JMhVio graphic  Ajlronpmique  is  alfo  continued,  but  the  print¬ 
ing-office  of  the  republic  is  not  fufficient  for  all  the  under¬ 
takings  which  have  already  been  begun  in  it.  Chaptal,  the 
V  or,  IX.  B  niiniller 
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minifter  of  the  interior,  has  given  fpecial  orders  for  fmifhing 
this  volume. 

The  printing  of  tables  of  fines  to  thoufandth  parts  of  the 
circle  has  been  finifhed.  The  late  Borda  caufed  them  to  be 
calculated  under  his  own  infpedfion.,  The  printing  was 
pretty  far  advanced,  but  feveral  things  ftill  remained  to  be 
done.  Delambre  put  the  laft  hand  to  them,  and  verified 
the  calculation  in  feveral  parts  :  he  corrected  the  proofs  and 
wrote  the  explanation. 

The  decimal  tables  have  been  calculated  to  a  much  greater 

;  •  ‘  C 

extent  at  the  Bureau  du  Cadaftre  by  the  care  of  Pronv;  but 
the  difficulty  of  printing  them  will  perhaps  greatly  retard  the 
advantage  we  expedt  from  them.  If  we  can  get  all  the  aftro- 
nomical  tables  reduced  to  decimal  degrees,  that  is  to  fay, 
calculated  for  the  hundredth  and  thoufandth  parts  of  a  qua¬ 
drant,  aftronomical  calculations  will  be  much  Amplified;  but 
a  long  time  may  elapfe  before  aftronomers  will  agree  in  re¬ 
gard  to  this  reformation,  though  ufeful. 

I  have  publifhed  an  edition  of  the  Mo.ndes  de  Fontenelle , 
with  notes  and  additions.  This  work,  fo  celebrated,  which 
is  ftill  generally  read,  flood  in  need  of  notes  for  correcting  its 
errors »  As  Bode  had  given  a  German  edition  of  it,  and 
Codrika  one  in  Greek,  I  thought  it  my  duty  to  give  a  new 
one  in  French. 

I  have  begun  a  fmall  portable  ftereotype  edition,  in  eight- 
pens,  of  the  tables  of  logarithms,  publifhed  by  Lecaille  and 
myfelf  in  1760,  and  fince  reprinted  four  or  five  times  with  a 
great  many  faults.  This  will  be  the  mo  ft  convenient  final  1- 
fiz-ed  edition,  and  the  moft  corredt. 

Firmin  Didot  will  infure  the  beauty  of  the  impreffion  :  I 
have  added  explanations  for  the  ufeof  thofe  aftronomers,  phi- 
lofophers,  geographers,  furveyors,  who  may  have  occafion  to 
employ  logarithms  ;  but  I  have  fupprefled  all  ufelefs  formulae-.' 

For  a  century  paft  aftronomers  have  been  continually  dif- 
puting  on  the  obliquity  of  the  ecliptic  and  the  quantity  of  its 
diminution.  The  circles  with  which  obfervations  may  be 
multiplied  at  pleafure,  prefented  new  means  for  deciding  this 
queftion.  I  caufed  one- of  19  inches  radius,  the  greateft 

hitherto. 
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hitherto  employed,  to  be  conftrudted  :  Francais-Lalande  and 
Burckhardt  have  ufed  it  with  great  fuccefs  during  the  two  laft 
fummer  folftices. 

Mechain  and  Delambfe  have  communicated  to  us  their 
obfervations,  and  I  now  find  myfelf  in  poffeffion  of  more 
than  700 :  the  mean  refult  is,  that  5  8  muft  be  added  to 
my  tables.  The  mean  for  the  firlt  of  January  1800,  is 

*3°'*7'  s8;v  ^ 

The  diminution  would  be  for  a  century ;  and  taking 
as  the  term  of  comparifon  the  determinations  of  Bradley, 
Mayer,  and  Lacaille,  in  1750,  I  have  found  36"  for  a  great 
many  other  comparifons,  particularly  the  obfervations  of 
Richer  at  Cayenne  in  1672,  the  oldefi:  made  with  arty  degree 
of  corredlnefs.  We  have  therefore  reduced  to  very  little  the 
uncertainty  of  this  element,  fo  neceffary  in  regard  to  the  ftars. 
Due  la  Chapelle,  with  a  fextant  of  fix  feet,  which  had  been 
employed  by  Lacaille,  has  found  19  7  lefs  than  that  celebrated 
aftronomer  did  in  1750,  being  a  diminution  of  38"  per 
century. 

In  the  Ephemerides  of  Vienna  for  3  800  and  1801,  Trief- 
necker  has  collected  all  the  calculations  of  eclipfes  obferved 
fince  i747j  irt  order  to  deduce  from  them  the  longitudes  of 
the  cities  of  Europe  and  A  hi  erica,  and  alfo  the  errors  in  the 
tables.  •  Never  were  fo  many  eclipfes  calculated;  and  that 
able  afironomer  has  thus  rendered  a  new  and  very  important 
fervice  to  government, 

Goudin,  who  has  bellowed  great  labour  on  the  analytical 
calculation  of  eclipfes,  and  who  has  publilhed  feveral  memoirs 
on  that  fubjedt,  has  by  his  analyfis  completely  determined  the 
circumftances  of  the  eclipfe  of  1847,  m°ft  confiderable  of 
the  prefent  new  century.  Duvaucel,  to  whom  we  are  in¬ 
debted  for  the  delineation  of  eclipfes  for  thirty  years  paft,  has 
delineated  alfo  this  eclipfe  for  every  country  on  the  globe  :  by 
his  diagram  it  appears  that  it  will  be  annular  in  England, 
France,  Turkey,  and  even  Cochinchina. 

Duvaucel  has  delineated  alfo  the  eclipfe  of  the  nth  of  Fe¬ 
bruary  1804,  which  will  be  curious,  becaufe  it  will  be  total  and 
annular  in  different  countries  according  to  the  altitude  of  the 
fun:  annular  at  fun-rifina;  in  America,  and  at  the  fettinor  in 
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Afia,  from  nine  in  the  morning  till  one  o’clock ;  it  will  bf 
total,  with  a  fhort  duration  in  the  fhadow,  to  the  fouthern 
part  of  Europe  :  there  is  reafon  to  think  that  fome  voyages 
will  be  undertaken  on  this  occafion,  fmee  it  will  be  an  un¬ 
common  opportunity  for  determining  the  differences  of  the 
diameters  of  the  fun  and  moon,  the  irradiation  and  inflection. 
Thefe  diagrams  of  eclipfes  have  hitherto  appeared  in  the 
Ephemerides  of  Paris  and  in  thofe  of  Bologna;  but  thofe  in 
the  Ephemerides  of  Paris  terminated  with  j8oorand  in  thofe 
of  Bologna,  which  go  as  far  as  1 810,  there  is  only  one  diagram 
for  1804;  four  are  wanting,  viz.  of  1802,  1803,  1806,  and 
1807.  Duvaueel  purpofes  to  conftruCt  them,  and  particularly 
the  la  ft  two. 

Cagnoli,  an  aftronomcr  of  Verona  and  profeffor  at  Modena, 
has  been  left  in  peace  during  the  invafion  of  the  Cifalpine 
republic  by  the  Auftrians ;  and,  by  means  of  the  penfion 
affigned  to  him  by  Bonaparte,  he  has  publiftied  the  eighth 
volume  of  the  Memoirs  of  the  Italian  Society,  in  which  he 
has  given  fome  memoirs  on  aftronomv. 

Bode,  iii  the  Ephemerides  of  Bei  lin  for  1802,  has  publiftied 
a  great  many  memoirs,  obfervations,and  calculations,  by  him- 
felf  and  by  Wurm,  Mcchain,  Olbers,  Cafella,  Koch,  Koehler, 
Triefneckcr,  Burg,  Schroeter,  Klugel,  Scyffert,  Hennert, 
Schubert,  Derfflinger,  Hahn,  Kautfch,  Fritfch,  and  Schau- 
bach.  1 

In  the  Connoijfance  des  Temps  for  the  year  11,  which  has 
juft  appeared,  there  are  a  multitude  of  obiervations  and  cal¬ 
culations  by  Laplace,  Delamhre,  Vidal,  Meffier,  Lachapelle, 
Sorlin,  Mougin,  Quenot,  Burckhardt,  Thulis,  Poitevin,  Ber¬ 
nier,  and  myfelf,  and  a  catalogue  of  2300  new  ftars  by  Le 
ITangais-Lalande  and  Vidal. 

This  volume  confifts  of  more  than  300  pages,  agreeably  to 
the  decifion  of  the  Board  of  Longitude,  which  I  requefted 
feveral  years  ago,  and  yet  I  have  ftill.  in  my  hands  materials 
which  I  was  not  able  to  employ. 

T  fhall  embrace  this  opportunity  to  inform  thofe  who  have 
the  Connoiffance  des  Temps  for  the  year  9,  without  the  addi¬ 
tions,  that  they  have  been  publiftied  feparately  under  the  title 
■fef  Melanges  d’ Aftro7iomiei  and  that  with  the  firft  part  they 
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form  the  500  pages  as  above  announced.  It  was  apprehended 
that  the  ufeof  the  old  calendar  and  the  old  meafures  found  in 
this  work  would  thwart  the  projects  of  government,  and  this 
facritice  was  made  for  the  fake  of  peace.  But  the  amateurs  of 
this  colle&ion  of  the  Connotfance  des  Temps  will  be  deceived 
if  they  have  the  volume  of  the  year  9  without  the  Melanges . 

In  thefe  Melanges,  page  282,  I  announced  the  publication 
of  Malefpina’s  Voyage  round  the  World;  but  it  has  not 
taken  place,  and  that  officer  is  ftill  in  prifon.  I  am,  how¬ 
ever,  of  opinion,  that  in  the  maps  about  to  be  publifhed  in 
Spain,  advantage  will  be  taken  of  his  obfervations. 

The  Memoirs  of  the  French  National  Inftitute,  vol.ii.for  the 
year  5,  were  publifhed  on  the  12th  of  November  1799.  They 
contain  calculations  of  two  comets  and  feveral  eclipfes  already 
ohferved;  the  theory  of  the  fecular  equation  of  the  moon  by 
Laplace,  the  difeovery  of  which  we  announced,  and  which 
may  be  found  alfo  in  the  Mecanique  Celejle,  that  grand  and 
important  work,  of  which  we  have  already  fpoken,  and  of 
which  three  long  extradts  were  publifhed  by.  Briot  in  the 
Magazine  Encyclopedique.  Burckhardt  has  given  a  German 
tranflation  of  it,  that  his  former  country  may  enjoy  the  va¬ 
luable  difeoveries  of  Laplace. 

In  the  Philofophical  Tranfadtions  for  1799,  Btere  is  a  new 
method  for  finding  the  latitude  by  two  altitudes  of  the  fun, 
and  the  interval  of  time  elapfed,  by  Mr.  Lax;  profeffor  of  aftro- 
nomy  at  Cambridge.  Alfo,  a  fourth  catalogue  of  flars,  com¬ 
pared  with  each  other  in  order  to  effimate  their  degree  of 
light,  by  Dr.  Herfchel. 

In  the  Tranfadlions  for  1800,  there  is  an  interefling  me¬ 
moir,  by  Dr.  Herfchel,  on  the  power  of  felefcopes  to  pene¬ 
trate  into  fpace;  that  is  to  fay,  to  render  fonfible  very  diflaut 
and  very  faint  objedls,  which,  by  their  want  of  light,  would 
be  imperceptible  without  the  aid  of  inflruments ;  ufeful  re¬ 
marks  on  the  difference  between  that  force  of  light  and  that 
of  amplification  or  enlargement;  on  the  different  cafes  to 
which  either  is  applicable,  and  the  means  of  procuring  the 
neceffary  degree  of  light.  He  gives  calculations  alfo  of  the  lofs 
of  light  occafioned  by  mirrors  or  glaffes.  It  appears  to  him 
that  the  greateft  amplification  cannot  exceed  that  produced 
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fey  a  telefcope  of  from  20  to  25  feet,  and  fucb  a  celebrated 
optician  is  worthy  of  credit.  The  16th  number  of  the  Bibii - 
etheque  Britcinnique ,  publifhed  at  Geneva,  contains  a  large 
extract  from  this  paper.  In  the  Tranfabtions  of  1800, 
Dr.  Herfchel  gives  a  long  paper  on  the  influence  of  the  dif¬ 
ferent  fo'lar  rays  and  thofe  of  terreftrial  bodies  to  communicate 
light  and  heat:  he  has  found  that  the  yellow  rays  illuminate 
molt,  and  that  the  red  communicate  the  greatefl  degree  of 
heat.  Aftronomers  will  make  ufe  of  this  information  when 
they  obferve  the  fun.  This  paper  contains  a  feries  of  curious 
experiments  on  light. 

*  Mr.  Playfair,  in  the  fifth  volume  of  the  Edinburgh  Trans¬ 
actions,-  has  given  formulae  for  the  figure  of  the  earth. 

A  valuable  work  for  geometry,  which  treats  of  the  calculus' 
of  derivations  publifhed  by  Arbogaft,  one  of  our  greatefl:  geo¬ 
metricians,  deferves  a  place  in  our  hiftory  of  aftronomy.  This 
work,  in  page  355,  contains  an  application  of  the  calculus  of 
derivations  to  feries  which  proceed  according  to  the  fines  or 
cofines  of  the  multiples  of  the  fame  angle  :  his  methods  give 
more  facility  and  perfection  to  the  manner  of  treating  them. 

I  have  received  the  Ephemerides  of  Milan  for  the  year 
1800,  which  contain  the  perturbations  of  Mars,  calculated 
by  Oriani,  and  his  tables  of  Mars,  which  will  form  part  of 
the  Ephemerides  for  1801.  I  have  received  alfo  the  Epheme- 
rides  from  Rome  by  Oddi,  who  occupies  the  obfervatory 
Gaetani,  and  the  Nautical  Almanack  for  1804,  which  Sir 
Jofeph  Banks  transmitted  to  us  with  his  ufual  zeal. 

Gudin  has  publifhed  a  poem  of  6oq  lines,  containing  a 
hiftorv  of  aftronomy  and  an  account  of  the  prefen t  ftate  of 
that  fcience.  The  author  has  added  very  copious  and  in* 
llructive  notes.  This  poem  is  already  employed  as  an  agree¬ 
able  fund  of  inftruction  for  youth  under  the  care  of  a  well 
known  preceptor.  But,  after  fo  many  interefting  works,  the 
hiftorian  is  obliged  to  announce  one  more  voluminous,  called 
Principes  naturels ,  ou  Notions  generales  et  particulieres  d& 
V Immenfite  de  i’Efpace,  de  V  Univers^  des  Corps  ceiefies,  Ac.  by 
Lejoyand,  five  volumes  quarto,  in  which  the  author  pretends^ 
to  the  difgrace  of  our  country  and  of  the  prefent  age,  to 

deftroy  the  fvftems  of  Ncw.ton  and  Defcartes. 
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During  the  fird  years  of  the  revolution  the  national  ob¬ 
servatory  was  neglected  :  as  foon  as  I  was  appointed  dire&or 
of  it  I  foiicited  for  new  indruments;  and  Mechain,  when  he 
returned  from  his  voyages,  employed  himfelf  in  caufmg  the 
neceifary  reparations  to  be  made.  By  the  month  of  July  the 
new  indruments  were  erected,  but  it  was  not  till  the  22d  of 
Auguft  that  Mechain  was  able  to  begin  his  obfervations  of 
the  moon.  Bouvard  Supplies  his  place  with  that  zeal  by 
which  he  is  fo  much  dtftinguifhed ;  and  we  Shall  have  at 
Paris  a  Series  of  obfervations  of  the  moon  that  may  equal 
thofe  made  at  the  obfervatory  of  Greenwich. 

The  large  mural  quadrant  of  feet,  which  Bonaparte 
procured  for  us,  as  I  mentioned  in  my  Hidory  of  Adronomy 
for  the  year  7,  has  been  erected. 

Lenoir  has  added  to  the  centre  an  ingenious  machine, 
which  eafes  the  central  axis  from  the  weight  of  the  telefcope,' 
and  varies  according  as  the  elevation  of  the  telefcope  is 
changed.  A  mural  of  five  feet,  made  in  England  by  Si  don 
in  1743,  and  which  I  had  at  Berlin  in  1 75 1^  has  been  erected 
on  the  northern  fide.  An  excellent  tranfit  indrument  by 
Lenoir  has  been  placed  in  the  meridian,  and  fights  have  been 
fixed  up  north  and  South  at  great  di dances,  that  the  telefcope 
may  be  always  exaflly  in  the  meridian :  there  is  reafon  to' 
hope  that  we  {hall  have-a  column  in  the  plain,  with  a  light 
to  be  kindled  in  the  evening,  which  will  Serve  during  the 
night. 

[To  be  continued.] 


II.  A  brief  Account  of  the  Manufacture  of  Gilt  Buttons , 
comprifng  Jome  Improvements  important  to  Manufacturers, 
Communicated  by  MeJJrs.  Coll  a  n  D  and  Leaser,  0/ 
Birmmgbam . 

As  the  means  employed  in  the  manufacture  of  plain  gilt 
buttons  are  not  univerfally  known,  the  following  Summary, 
while  it  points  out  to  the  manufacturer  many  considerable 
advantages,  in  the  ufe  and  recovery  of  his  mercury,  will  aifo, 
it  is  hoped,  be  found  intereding  to  many  readers  of  the  Phi- 
lofophical  Magazine. 
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The  copper,  properly  alloyed,  is  firft  taken  to  a  rolling 
ftiill,  and  reduced  between  iron  rollers  to  a  proper  thicknefs 
for  the  button.  The  {beets  of  copper  are  then  brought  to  the 
button  m an u fa £tory,  and  cut  into  circular  pieces  of  the  fize  of 
the  intended  button  by  means  of  a  fly-prefs.  In  this  hate 
they  are  called  blanks ,  and  refemble  halfpence  and  farthings 
worn  fmooth  by  long  circulation. 

The  thanks,  which  are  made  with  wonderful  facility  and 
expedition  by  means  of  a  very,  .curious  machine,  are  then  fe- 
cured  to  the  bottom  of  each  button  by  a  fmall  iron  crank, 
and  a  fmall  quantity  of  folder  and  refill  applied  to  each. 
Thus  they  are  placed  on  a  flieet  of.  iron,  containing  about  a 
-grofsj  and  introduced  into  a  very  hot  dove,  where  they  remain 
till  the  workman  is  fatisfied  that  the  folder  has  melted,  and 
that  the  (hanks  are  united  to  the  button  ;  after  which  the 
edges  are  fmoothed  in  a  lathe. 

The  next  procefs  is  what  they  call  dipping ;  that  is,  a  quan¬ 
tity,  confiding  of  a  few  dozens,  is  put  into  an  earthen  vefifel 
full  of  fmall  holes  like  a  cullender,  and  thus  dipped  into  di¬ 
luted  nitric  acid  to  clean  them  . from  dirt  and  rub.  They 
then,  according  to  the  bed  practice,  go  into  the  hands  of  the 
burni flier,  who,  in  a  lathe,  burnifli.es  the  tops,  bottoms,  and 
edges,  with  a  hard  black  done,  got  from  Derby  (hire,  fecured, 
ill  a  handle  like  the  diamond  of  a  glazier  :  this  he  applies  to 
the  button  fixed  in  the  end  of  a  piece  of  wood,  turned  with 
great  velocity  by  means  of  a  treddle  with  which  he  works 
the  lathe.  This  is  called  rough  burmjhing ,  and  is  a  modem 
improvement:  it  is  of  great  advantage,  for  it  clofes  the  pores 
of  the  metal  opened  by  the  acid,  fo  that  the  gold  afterwards 
to  be  applied  attaches  to  a  fmooth  furface,  which  otherwife 
might  enter  into  imperceptible  cavities,  and  be  clofed  up  in 
the  body  of  the  button  by  the  filial  burnifliing.  When  the 
buttons  come  from  the  burnidier  they  are  fit  for  gilding. 
This  is  a  very  curious  operation,  and  truly  chemical. 

The  fird  procefs  towards  gilding  is  what  they  call  quicling , 
which  is  effected  as  follows  : — Any  given  quantity  of  buttons, 
perhaps  a  grot's,  is  put  into  an  earthen  vefifel  with  a  quantity 
of  mercury  which  has  been  previoufly  faturated  with  nitric 
acid  ;  and  thus  the  buttons  and  mercury  are  birred  together 
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With  a  bruffi  till  the  mercury,  carried  by  the  affinity  of  the 
acid  to  the  copper,  adheres  to  the  whole  furface  of  the  button. 
The  buttons  are  then  taken  out  and  put  into  what  is  called  a 
bajket ,  though  in  fadt  an  earthen  veil'd  full  of  fmall  holes, 
the  handle  of  which  the  operator  holds  in  his  hand,  and  jerks 
it  with  coniiderable  force  down  towards  a  wooden  trough 
(a  receptacle  for  the  quickfilver)  till,  by  repeated  jerks,  all  the 
loofe  particles  of  mercury  are  difengaged,  leaving  a  complete 
continuity  over  the  furface,  and  giving  them  the  appearance 
of  fiver  buttons. 

Now  the  gold,  a  grain  of  which  will  fpread  over  many 
fuperficial  feet  of  copper,  is  thus  prepared  :  Any  given 
quantity  of  mercury  is  poured  into  an  iron  ladle,  the  infideof 
which  having  been  previouf  y  guarded , — that  is,  rubbed  over 
with  dry  whiting  to  prevent  the  gold  from  adhering  to  the 
iron,— -into  this  mercury  is  thrown  the  portion  of  pure  gold 
intended  to  cover  a  given  quantity  of  buttons.  The  gold  and 
mercury  are  heated  together  in  the  iron  ladle  till  the  work¬ 
man  (vffiofe  practice  foon  enables  him  to  judge)  perceives 
that  there  is  a  perfect  union  between  them  ;  when  he  empties 
his  ladle  into  a  veffel  containing  cold  water. 

The  amalgam  being  cold,  is  put  into  a  piece  of  ffiammov 
leather,  and  fqueezed  till  no  more  mercury  will  pal’s  through. 
What  paffes'the  ffiammoy  contains  not  the  fmalleft  portion  of 
gold  ;  what  remains  will  he  about  the  confttency  of  butter, 
fo  completely  united  that  every  particle  of  mercury  (hall  con¬ 
tain  an  equal  portion  of  gold.  The  amalgam  ffiould  he  then 
put  into  an  earthen  veffel,  and  a  fmall  quantity  of  nitric  acid 
added  thereto,  allowing  fufficient  time  for  the  acid  to  unite 
with  the  mercury.  But  the  buttons  and  amalgam  are  com¬ 
monly  introduced  find,  and  a  quantity  of  diluted  nitric  acid 
added  thereto,  fo  that,  for  want  of  a  complete  union  between 
the  mercury  and  acid  frit,  if  there  be  not  a  fuperabundancy 
of  acid,  there  may  not  be  fufficient  to  carry  all  the  amalgam 
to  the  furface  of  the  buttons. 

When  the  acid  has  had  fufficient  time  to  embrace  (as  work¬ 
men  call  it)  the  mercury,  the  buttons  ffiould  be  introduced, 
and  be  flirted  tijl  the  amalgam,  carried  by  the  affinitv  of  the 
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acid  to  the  copper,  and  the  tendency  which  the  gold  has  id 
extend  itfelf  to  the  mercnry  with  which  the  buttons  have  been 
previoufly  quicked,  completely  attaches  to  the  whole  furface. 

It  is  the  next  procefs  in  which  we  principally  with  to  re¬ 
commend  a  deviation  from  the  old  pradfiee,  by  which  mo  ft 
of  the  mercury  will  be  recovered,  and  the  gilder’s  health,  in 
a  great  meafure,  preferred  from  the  dreadful  effects  of  vola- 
tilifed  mercury. 

The  old  practice  is  as  follows  :  The  buttons  being  com¬ 
pletely  covered  with  mercury  and  g'old,  the  operator  proceeds 
to  that  bufinefs  which  is  called  drying-off)  which  is  performed 
thus  :  The  buttons,  to  the  quantity  of  a  few  dozens,  are  put 
into  .an  iron  pan  fomewhat  like  a  large  frying-pan,  placed 
over  a  fire,  and  gently  fliook,  while  the  operator  watches 
carefuilv  till  he  obferves.  the  mercury  begin  to  flow; — upon 
the  firft  fymptom  of  which,  he  takes  the  pan  from  the  fire, 
and  throws  the  buttons  into  a  large  cap,  called  a  gilding  cap, 
like  a  man’s  hat  with  a  very  fmall  brim,  but  much  larger 
in  the  crown,  made  of  coarfe  wool  and  goats  hair.  In  this 
cap,  with  a  circular  brufh,  the  buttons  are  ftirred,  to  fpread 
the  gold  and  mercury  while  in  a  degree  of  temperature  nearly 
fufficient  to  volatilife  the  mercury.  The  buttons  are  again 
thrown  into  the  pan,  placed  over  the  fire,  and  fhaken,  while 
the  mercury  gently  volatilifes.  The  buttons  are  again  thrown 
into  the  cap,  and  ftirred  with  the  brufh.  This  procefs  is 
continually  repeated,  till  all  the  mercury  is  volatilifed,  leav¬ 
ing  the  gold  on  the  buttons,  which  appear  again  of  a  yellow 
colour. 

Thus  a  principal  part  of  the  mercury  afeends  the  chimneys, 
is  depofited  on  the  tops  of  the  houfes  and  about  the  adjacent 
neighbourhood,  and  great  quantities  are  inhaled  and  ablorbed 
by  the  operator,  keeping  him  nearly  in  a  flate  of  falivation 
till  difeafe  obliges  him  to  deftft. 

Confiderable  quantities  of  mercury  thus  volatilifed  are  found 
united  and  collected  in  fmall  pools  in  the  fpouts  and  gutters 
pn  the  tops  of  the  buildings.  Thus  many  tons  of  mercury 
have  been  diffipated  about  the  town  and  neighbourhood  of 
Birmingham,  to  the,  great  injury  of  the  inhabitants.  '  The 
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poor  fvveep  who  has  afcended  the  chimneys  has  been  falivated, 
and  the  manufacturer  has  fuftained  confiderable  lofs.  / 

To  preferve  a  principal  part  of  the  mercury  thus  diffipated, 
and  to  prevent,  in  a  great  meafure,  the  terrible  efiedls  of  it 
on  the  con-ftitution  of  the  operator,  is  the  object  of  thefe  re¬ 
marks,  as  far  as  it  regards  manufacturers. 

Bv  means  of  an  apparatus  fimilar  to  the  plan  delineated  in 
Plate  I.  fig*  3.  which  has  been  partially  and  fuceefsfully 
adopted  by  Mr.  Mark  Sanders,  an  eminent  button-maker  of 
Birmingham,  the  principal  part  of  the  mercury  may  be  re¬ 
covered,  and  the  health  of  the  operator  greatly  preferved. 

A  hearth  of  the  ufual  height  is  to  be  erected,  in  the 
middle  of  which  a  capacity  for  the  fire  is  to  be  made;  but 
anftead  of  permitting  the  fmoke  to  afeend  into  the  top  A,  made 
of  fheet  or  call  iron,  through  which  the  mercury  is  volatilifed, 
a  flue  for  that  purpofe  fhould  he  conduced  backwards  to  the 
chimney  B.  An  iron  plate,  thick  enough  to  contain  heat 
fufficient  to  volatilife  the  mercury,  is  to  cover  the  fire-place  at 
the  top  of  the  hearth  C.  There  muff  be  an  afii-hole,  D, 
under  the  fire-place.  The  fquare  fpace  E,  feen  in  the  fire¬ 
place,  is  the  flue,  which  ferves  to  carry  the  fmoke  back  under 
the  hearth  into  the  chimney  B.  The  door  of  the  fire-place 
and  afii-pit  may  either  be  in  front,  as  represented  in  the  plate, 
or  at  the  end  of  the  hearth  at  F,  which  will  perhaps  lefs  in¬ 
commode  the  work-people.  It  would  be  of  great  advantage 
if  the  fpace  between  A  and  the  iron  plate  C  was  covered  up 
with  a  glafs  window  coming  down  fo  low  as  only  to  leave 
fufficient  room  for  moving  the  pan  backwards  and  forwards 
with  facility.  If  the  fides  were  alfo  glafs  inftead  of  brick¬ 
work  it  would  be  {fill  better,  as  the  work-people  would  be 
able  to  have  a  full  view  of  their  work  without  being  expofed 
to  the  fumes  of  the  mercury,  which,  when  volatilifed  by  heat 
communicated  to  the  pan  by  the  heated  iron  plate  over  the 
fire-place,  would  afeend  into  the  top  A,  appropriated  for  its 
reception,  and  defeend  into  the  tub  G,  covered  at  top  and 
filled  pretty  high  with  water.  By  this  means  the  hearth 
would,  in  fadl,  become  a  di Rilling  apparatus  for  condenfing 
and  recovering  the  volatilifed  mercury.  In  the  tub  G  the 
principal  part  would  be  recovered;  for,  of  what  may  fiill  pafs 
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on,  a  part  would  be  condenfed  in  afcending  the  tube  11,  ant! 
fall  back,  while  the  remainder  would  be  effectually  caught  in 
the  tub  or  cafk  I,  open  at  the  top  and  partly  filled  with  water. 
The  latter  tub  fhould  be  on  the  outfide  of  the  building,  and 
the  descending  branch  of  the  tube  H  fhould  go  down  info  it 
at  lead  18  inches,  but  not  into  the  water.  The  chimney  or 
the  afh-pit  fhould  be  furnifhed  with  a  damper  to  regulate  the 
heat  of  the  fire. 

The  water  may  be  occafionally  drawn  out  of  the  tubs  by  a 
fiphon,  and  the  mercury  clogged  with  heterogeneous  matter 
may  be  triturated  in  a  piece  of  flannel  till  it  pafles  through, 
or  placed  in  a  pan  of  fheet  iron,  like  a  dripping-pan,  in  afufi- 
flcient  degree  of  heat,  giving  it  a  tolerable  inclination,  fo  that 
the  mercury,  as  it  gets  warm,  mav  run  down  and  unite  in 
the  lower  part  of  the  pan.  But  the  mercury  will  be  mod 
effebtually  recovered  by  expofing  the  refiduum  left  in  the 
flannel  bag  to  diftillation  in  a  retort  made  of  iron  or  of 
earthenware, 

♦ 

When  the  mercury  is  volatilifed  from  the  buttons,  or,  as 
the  workmen  denominate  it,  when  the  buttons  are  dryed  off, 
they  are  finally  burnifhed,  and  are  then  fiuifhed  and  fit  for 
carding, 

The  reader  unacquainted  with  this  branch  of  manufacture 
will  be  furprifed  to  learn  how  far  a  fmall  quantity  of  gold, 
incorporated  with  mercury,  will  fpread  over  a  fmooth  furface 
of  copper.  Five  grains,  worth  one  {hilling  and  threepence, 
on  the  top  of  a  grofs,  that  is,  144  buttons,  each  of  one  inch 
diameter,  are  fufficient  to  excufe  the  manufacturer  from  the 
penalty  inflicted  by  an  aCt  of  parliament;  yet  many,  upon 
an  affay  are  found  to  be  deficient  of  this  fmall  quantity,  and 
the  maker  fined  and  the  buttons  forfeited  accordingly.  Many 
hundred  groffes  have  been  tolerably  gilt  with  half  that  quan¬ 
tity;  fo  extremely  far  can  gold  be  fpread,  when  incorporated 
with  mercury,  over  the  furface  of  a  fmooth  piece  of  copper*. 

*  The  gentlemen  to  whom  we  are  indebted  for  this  communication 
have  fent  us  fpecimens  of  a  new  kind  of  verdigris,  of  their  manufacture, 
fit  for  ail  the  purpofes  of  dyeing;  and  a  beautiful  new  colour  for  painters, 
which  they  call  cdcjV.al green.  They  both  promile  to  be  uleful  articles.-— 
Edit. 
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III.  -A  Treatlfe  on  the  Cultivation  of  the  Vine,  and  the 
Method  of  making  IVines.  By  C.  ChAPTAL*. 

There  are  few  natural  productions  employed  by  man 
as  aliment,  which  he  has  not  altered  or  modified  by  prepara¬ 
tions  which  remove  them  from  their  primitive  (late.  Corn, 
flefh,  and  fruits,  are  all  fubjefted  to  a  commencement  of 
fermentation  before  they  are  ufed  as  nourifhment;  and  pe¬ 
culiar  qualities  are  given  even  to  objects  of  luxury,  caprice, 
or  whim,  fuch  as  tobacco  and  perfumes. 

But  it  is  in  the  fabrication  of  liquors  in  particular  that  man 
has  difplayed  the  grpateft  fagacity :  all  are  the  work  of  his 
own  creation,  water  and  milk  excepted.  Nature  never  fur- 
nifties  fpirituous  liquors  :  jt  fullers  the  grapes  to  rot  on  the 
ftems,  while  art  converts  the  juice  into  an  agreeable,  tonic, 
and  nouriftiing  liquor  called  wine. 

It  is  difficult  to  afeertain  the  precife  period  when  mankind 
began  to  make  wine.  This  valuable  difeovery  feems  to  be 
loft  in  the  darknefs  of  antiquity,  and  the  origin  of  wine  has 
its  fables,  like  all  other  things  which  have  become  objects  of 
general  utility.  , 

We  are  told  by  Athenaeus  that  Oreftes,  the  fon  of  Deuca- 
lion,  came  to  reign  at  Ethna,  where  he  planted  vines.  Hifto- 
rians  agree  in  confidering  Noah  as  the  firft  who  made  wine 
in  Illyria,  Saturn  in  Crete,  Bacchus  in  India,  Ofiris  in 
Egypt,  and  king  Geryon  in  Spain.  A  poet,  who  affigns 
every  thing  to  a  divine  fource,  is  inclined  to  believe  that  after 
the  deluge  God  granted  wine  to  man  to  confole  him  in  his 
|nifery,  and  he  exprpffes  himfelf  thus  refpedting  its  origin ; 
Omnia  vaftatis  ergo  cum  cernerct  arvis 

•  o 

Defolata  Deus,  nobis  felicia  vim 

Dona  cledit,  trifles  hominum  quo  munere  fovit 

Rcliquias ;  mundi  folatus  vite  ruinam.  Vanerii  Pra'd.  Rujt. 

Even  the  etymology  of  the  word  wine  has  given  rife  to  dif¬ 
ferent  opinions  among  authors ;  but  from  that  long  feries  of 
fables  with  which  the  poets,  who  are  always  bad  hiftorians, 
have  obfeured  the  origin  of  wine,  we  may  collect  fome  va- 

'*  From  Cours  d' Agriculture  de  Rczier ,  Vol.  X. 
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luable  truths,  and  among;  thefe  vve  may  venture  to  clafs  the 
fallow  in  o- : 

^  / 

The  carbeft  authors  not  only  alteft  that  they  were  ac¬ 
quainted  with  the  art  of  making  wine,  but  that  they  had 
lorne  very  correct  ideas  in  regard  to  its  different  qualities  and 
virtues,  and  the  various  ways  of  preparing  it.  The  heathen 
deities,  we  are  told,  delighted  in  neblar  and  ainbroha. 

Diofcorides  fpeaks  of  the  Caicubum  dulce ,  the  Surr'entinum 
aujlerum ,  &c. ;  and  Pliny  deferibes  two  kinds  of  Alban  wine, 
the  one  mild,  and  the  other  {harp  and  tart.  The  celebrated 
Falernian  wine,  according  to  A-thenaeus,  was  alfo  of  two 
kinds.  The  antients  were  even  acquainted  with  brifk  win.es, 
as  appears  by  the  following  p adage  of  Virgil : 

- -  i lie  impiger  haufit 

Spumantem  pateram  - - - 

0 

When  we  read  what  hifeorians  have  left  us  refpecting  the 
origin  of  the  wines  po defied  by  the  antient  Romans,  it  feems 
doubtful  whether  their  fucceflors  have  added  any  thing  t;o 
their  knowledge  on  that  fubjebl.  They  procured  their  bell 
wines  from  Campania,  called  at  prefent  Terra  di  Lavori,  in 
the  kingdom  of  Naples.  The  Falernian  and  Madic  wine 
were  the  produce  of  vineyards  planted  on  the  hills  around 
Mondragon,  at  the  foot  of  which  runs  the  Garigliano,  for¬ 
merly  called  the  Iris.  The  wines  of  Amicla  and  Fondi  were 

j 

made  in  the  neighbourhood  of  Gaeta,  the  grapes  of  Sued  a 
grew  near  the  fea,  &c.  But  notwithstanding  the  great  variety 
of  wine  produced  by  the  foil  of  Italy,  luxury  loon  induced 
the  Romans  to  feck  for  that  of  Ada,  and  their  tables  were 
loaded  with  the  valuable  wines  of  Chio,  Lelbos,  Ephcfus, 
Cos,  and  Clazomene. 

The  earlieft  hiftorians  who  have  furnidied  ns  with  any 

J 

pofitive  facts  refpedting  the  making  of  wines,  leave  us  no 
reafon  to  doubt  that  the  Greeks  had  made  conliderable  pro¬ 
gress  in  the  art  of  preparing  and  preferring  them.  They 
diftinguithed  them  into  two  kinds,  protopon  and  dcutcriony 
according  as  they  were  produced  from  the  juice  which  dowed 
from  the  grapes  before  they  were  trod  upon,  or  from  the  juice 
exp  reded  by  treading  them,  The  Romans  afterwards  denoted 
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thefe  two  kind$  of  wine  by  the  terms  vinum  prhnarium  and 
v i n  it  m  Jecu  n  d u tn . 

When  we  read  with  attention  what  A rifhotle  and  Galen 
have  handed  down  to  us  on  the  preparation  and  virtues  of 
the  moft  celebrated  wines  of  their  time,  wc  can  hardly  help 
believing  that  the  antients  poffefTed  the  art  of  thickening  and 
drying  certain  kinds  of  wine  in  order  to  preferve  them  for  a 
long  time.  Ariflotle  tells  us  exprefsly  that  the  wines  of 
Arcadia  became  fo  dry  in  the  leather  bags  in  which  they 
were  kept,  that  it  was  necefiary  to  ferape  them  off  and  dilute 
them  with  water  before  they  could  be  fit  for  drinking :  lta 
exficeatur  hi  utribus  nt  derafum  bibatur .  Pliny  fpeaks  of 
wines  kept  for  a  hundred  years  which  had  become  as  thick 
as  honey,  and  which  could  not  be  drunk  till  diluted  with 
warm  water  and  drained  through  a  cloth.  'Phis  was  called 
faecatio  vinorum.  According  to  Martial,  Gee  cub  an  wine 
ought  to  be  filtered  in  that  manner: 

Turbida  fullicito  tranfmittere  Csecuba  facco. 

Galen  fpeaks  of  fome  wines  of  Ada,  which,  when  put  into 
large  bottles  fufpended  near  the  fire,  acquired  by  evaporation 
the  folidity  of  fait.  This  operation  was  called  fumarium. 

It  was  certainly  wine  of  this  nature  that  the  antients  pre- 
ferved  in  the  upper. part  of  their  houfes,  and  in  a  fouthern  ex- 
pofure  :  thefe  places  were  diftingui-fhed  by  the  appellations  of 
horreum  vlnarium ,  apotheca  v inarm. 

But  all  thefe  fa£ts  can  relate  only  to  mild,  thick,  and  little 
fermented  wines,  or  to  juices  not  altered  and  concentrated. 
They  were  extradfs  rather  than  liquors,  and  perhaps  they 
were  only  refmous  fubftances  fimilar  to  that  which  we  form 
at  prefent  by  the.  infpiflation  and  concentration  of  the  juice  of 
the  grape. 

The  antients  were  acquainted  alfo  with  light  wines,  which 
were  drunk  immediately:  quale  in  Italia  quod  Gauranum  va¬ 
cant  et  Albanum ,  et  qum  in  Sabinis  et  in  Tufcis  nafeuntur . 
They  confide  red  recent  wines  as  hot  in  the  fir  fb  degree,  and 
the  oldeft  were  eonfidered  as  the  hottefl. 

Each  kind  of  wine  had  a  known  and  determinate  period, 
before  which  it  could  not  be  employed  for  drinking.-  Diof- 
6  corides- 
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con  tics  fixes  this  period  at  the  feventh  year,  as  a  mean  terin# 
According  10  Galen  and  Athenseus,  Falerniap  wine  was  riever' 
drunk,  in  general,  until  it  had  attained  the  age  of  ten  years,' 
and  never  after  the  age  of  twenty.  The  Alban  wines  required 
the  age  ol  twenty  years,  the  Surrentine  twenty-five,  &Ct 
Macrobius  relates  that  Cicero,  being  at  fupper  with  Dami- 
lippus,  was  treated  with  Falernian  wine  of  forty  years,  which 
Cicero  praifed  by  obfcrving  that  it  bore  its  age  well :  bcnei 
inquit ,  eetatem  fort,  Pliny  fpeaks  of  wine  ferved  up  at  the 
table  of  Caligula  which  was  more  than  160  years  old.  Horace 
celebrates  wine  of  a  hundred  leaves,  fee. 

I.  On  JVine  conjuleretl  in  regard  to  Climate ,  Soil ,  JLxpofure, 

Seafons ,  Culture , 

ift,  Climate.— All  climates  are  not  proper  for  the  cultiva¬ 
tion  of  the  vine  :  if  this  plant  feems  to  vegetate  with  vigour 
in  the  northern  climates,  it  is  certain  that  the  fruit  can  never 
there  acquire  a  fufficient  degree  of  maturity ;  and  it  is  an  in¬ 
variable  truth,  that  beyond  the  50th  degree  of  latitude  the 
price  of  the  grape  cannot  experience  that  fermentation  which 
converts  it  into  an ’agreeable  beverage. 

O  O 

The  cafe  with  the  vine  in  regard  to  climate  is  the  fame  as 
with  other  vegetable  productions.  We  find  towards  the 
north  a  vigorous  vegetation,  plants  well  nourifhed,  and  fuc- 
culent;  while  the  fouth  exhibits  productions  charged  with 
aroma,  refin,  and  volatile  oil ;  here  every  thing  is  converted 
into  fpirit ,  there  every  thing  is  employed  to  produce  Jlrength . 
Thefe  characters,  fo  linking  in  vegetation,  occur  in  the  phe¬ 
nomena  of  animalifation ;  where  fpirit  and  fenfihility  feem  to 
be  appendages  of  the  fouthern  climates,  while  Jlrength  feems 
to  be  the  attribute  of  the  inhabitant  of  the  north. 

Travellers  in  England  have  obferved  that  fome  of  the  infipid 
vegetables  of  Greenland  acquire  tafie  and  fmell  in  the  gar- 
dens  near  London.  Keynier  found  that  the  melilot,  which 
has  a  ftrong  penetrating  fmell  in  warm  climates,  retained 
none  in  Holland.  Every  body  knows  that  the  highly  fubtile 
poifon  of  certain  plants  and  animals  is  fucceffively  blunted 
or  extinguifhed  in  the  individuals  reared  in  climates  lying 
further  towards  the  north. 

Sugar 
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Sugar  it fdf  feems  not  to  expand  in  a  complete  manner 
lout  in  warm  countries;  The  fugar-canes  cultivated  in  our 
'gardens  furnifti  fcarcely  any  facchariiie  principle  ;  and 
grapes  are  four,  harfh,  or  infipid,  beyond  the  50th  degree  oi 
latitude. 

*  ,  .  "v 1  '  >  „  fP 

The  aroma,  or  perfume  of  the  grapes,  as  well  as  thefaccharine 
principle,  are  the  production  then  of  a  bright  and  a  conftaht 
fuh.  The  four  or  harfh  juice  produced  in  grapes  during  the 
.fir ft  period  of  their  formation  cannot  be  properly  matured  in 
the  north,  arid  this  primitive  character  of  greennefs  (till  exifts 


when  the  firft  frofts  come  to  freeze  the  organs* of  maturation. 


Thus,  in  the  north,  the  grapes  rich  iri  principles  of  putre¬ 
faction  contain  fcarcely  any  element  of  fpirituous  fermenta¬ 
tion,  and  the  exprefted  juice  of  the  fruit,  having  experienced 
the  phenomena  of  fermentation,  produces  a  lour  liquor,  in 
which  there  exifts  only  that  proportion  of  alcohol  neceftary 
for  interrupting  the  movements  of  putrid  fermentation. 

The  vine,  therefore,  as  well  as  the  other  productions  of 
nature,  has  climates  peculiar  to  itfelf :  it  is  between  the  40th 
and  50th  degrees  of  latitude  that  this  vegetable  production 
can  be  cultivated  with  any  degree  of  advantage.  It  is  alfo 
between  thefe  points  that  the  m,  ~  celebrated  vineyards  ate 
found,  and  the  countries  richeft  in  vines;  fuch  as  Spain, 
Portugal,  France,  Italy,  Auftria,  Styria,  Carinthia,  Hungary, 
Tranfylvania,  and  a  part  of  Greece. 

But  of  all  countries  none  perhaps  prefents  fo  happy  a  fitua- 
tion  for  the  vine  as  France;  none  exhibits  fo  large  an  extent 
of  vineyards,  nor  expo fures  more  varied  ;  and  no  country  has 
fuch  ait  aftonifhing  variety  of  temperature.  From  the  haifi  s 
of  the  Rhine  to  the  bottom  of  the  Pyrenees,  the  vine  is  almoft 
every  where  cultivated,  and  in  this  vaft  extent  the  moft  agree¬ 
able  and  moft  fpirituous  wines  of  Europe  are  to  be  found. 

But  though  climate  (lamps  a  general  and  indelible  charac¬ 
ter  on  its  produClions,  there  are  certain  circuinftances  which 
modify  and  limit  its  aCtion ;  and  it  is  only  by  carefully  at¬ 
tending  to  what  each  of  them  produces  that  we  can  be  able 
to  difeover  the  effeCt  of  climate  alone.  It  is  thus  that  we 
often  find  the  different  qualities  of  wine  united  under  the  fame 
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climate,  beeaufe  the  foil,  expofure,  and  cultivation,  modify 
and  mafk  the  immediate  a&ion  of  that  grand  agent. 

On  the  other  hand,  there  are  fome  vine  plants  which  do 
not  leave  us  the  choice  of  cultivating  them  indifcriminately 
in  any  latitude  at  pleafure.  Soil,  climate,  expofure,  cultiva¬ 
tion,  all  ought  to  be  appropriated  to  their  inflexible  nature; 
and  the  leaff  violation  of  this  natural  character  effentially 
alters  the  prod u 61.  Thus,  the  vines  of  Greece  tranfported 
to  Italy  no  longer  produced  the  fame  wine;  and  thofe  of  Fa- 
lernum,  cultivated  at  the  bottom  of  Vefuvius,  have  changed 
their  nature.  It  is  confirmed  by  daily  experience  that  the 
plants  of  Burgundy  tranfported  to  the  fouth  no  longer  pro¬ 
duce  wines  fo  agreeable  and  delicate. 

It  is  therefore  proved  that  the  characters  by  which  certain 
vines  are  diftinguifhed  cannot  be  reproduced  in  different  fltes; 
for  this  purpofe  the  conftant  influence  of  the  fame  caufes  is 
neceffary,  and,  as  it  is  impoffible  to  unite  them  all,  the  coil- 
fequence  muff  be  changes  and  modifications. 

We  may  therefore  conclude  that  warm  climates,  by  favour-* 
ing  the  formation  of  the  faccharine  principle,  moft  produce 
wines'  highly  fpirituous,  as  fugar  is  neceffary  to  their  forma¬ 
tion.  But  the  fermentation  nrnft  be  conduced  in  fuch  a 
manner  as  to  decompofe  ail  the  fugar  of  the  grapes,  otherwife 
the  refult  will  be  wines  exceedingly  lufeious  and  fweef,  as  has 
been  obferved  in  fome  of  the  fouthern  countries,  and  in  all 
cafes  where  the  faccharine  juice  of  the  grapes  is  too  much 
concentrated  to  experience  a  complete  decompofltion. 

The  cold  climates  can  give  birth  only  to  weak  and  exceed¬ 
ingly  aqueous  wines,  which  have  fometimes  an  agreeable 
flavour;  the  grapes,  in  which  fcarcely  any  faccharine  prin¬ 
ciple  exifts,  cannot  contribute  towards  the  production  of 
alcohol,  which  forms  the  whole  ffrength  of  wines.  But,  on 
the  other  hand,  as  the  heat  ariflng  from  the  fermentation  of 
thefe  grapes  is  very  moderate,  the  aromatic  principle  is  pre- 
ferved  in  its  full  force,  and  contributes  to  render  thefe  liquors 
exceedingly  agreeable,  though  weak. 

2.  Soil. — The  vine  grows  every  where,  and,  if  we  could 
nidge  of  the  quality  of  it  by  the  vigour  of  its  vegetation,  it  is, 
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in  fat  moift  foil,  well  dunged,  that  it  ought  to  be  cultivated. 
But  we  are  taught  by  experience  that  the  goodnefs  of  wine  is 
never  proportioned  to  the  force  of  the  vine.  We  may  there¬ 
fore  fay  that  nature,  deflrous  to  atlign  to  each  quality  of  foil 
a  peculiar  produdtion,  has  referved  dry  light  foil  for  the  vine, 
and  has  entrufted  the  cultivation  of  com  to  fat  and  well  nur¬ 
tured  lands : 

Hie  fegetes,  illic  veniunt  felicius  uvae. 

It  is  in  confequence  of  this  admirable  diflribution  that  agri¬ 
culture  covers  with  its  varied  productions  the  furface  of  our 
globe  3  and  nothing  rs  neceflary  but  to  avoid  deranging  the 
natural  order,  and  to  apply  to  each  place  the  proper  cultiva¬ 
tion  to  obtain  alrri'oft  every  where  abundant  and  varied  crops: 

Nec  vero  terra  ferre  omnes  omnia  poffunt : 

Nafcuntur  'ft^riles  faxoiis  montibus  ornj ; 

Littora  inyrthefls  laffiilima  ;  denique  apertos 

Bacchus  amat  colies. 

Strong  argillaceous  earth  is  not  at  all  proper  for  the  culti¬ 
vation  of  the  vine  ;  for  not  only  are  the  roots  prevented  from 
extending  themfelves  in  ramifications,  as  is  the  cafe  in  fat 
and  compact  foil ;  but  the  facility  with  which  thefe  ftrata  are 
penetrated  by  water,  and  the  obftinacy  with  which  they  retain 
it,  maintain  a  permanent  ftate  of  humidity,  which  rots  the 
root,  and  gives  to  all  the  individuals  of  the  vine  fymptoms  of 
weaknefs,  which  foon  end  in  their  deflruHion, 

There  are  fome  kinds  of  flrong  earth  which  do  not  poffefs 
thole  hurtful  qualities  that  belong  to  the  argillaceous  foil  above 
mentioned.  Here  the  vine  grows  and  vegetates  in  freedom  ; 
but  this  ftrength  of  vegetation  ftill  eflfentially  hurts  the  good 
quality  of  the  grapes,  which  can  with  difficulty  acquire  ma¬ 
turity,  and  gives  the  wine  neither  fpirit  nor  flavour.  .  Thefe 
kinds  of  foil,  however,  are  fometimes  fet  apart  for  the  vine, 
becaufe  its  abundance  makes  up  for  its  quality,  and  becaufe 
it  is  often  more  advantageous  for  the  farmer  to  cultivate  the 
vine  than  to  fow  corn.  Befides,  thefe  weak  but  abundant 
wines  furnifh  a  beverage  fuited  to  labourers  of  every  clafs, 
and  are  attended  with  advantage  in  regard  to  diftillation,  as 
the  vines  require  little  culture. 
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It  is  well  known  to  all  farmers  that  moift  foil  is  not  proper, 
for  the  cultivation  of  the  vine.  If  the  foil,  continually  moift- 
ened,  is  of  a  fat  nature,  the  plant  languifhes  in  it,  rots,  and 
dies  :  on  the  other  hand,  if  the  foil  be  open,  light,  and  calca¬ 
reous,  the  vegetation  may  be  ftron.g  and  vigorous,  but  the, 
wine  anting  from  it  cannot  fail  to  be  aqueous,  weak,  and  de- 
fti tute  of  flavour. 

Calcareous  foil  in  general,  is  proper  for  the  vine :  being 
arid,  dry,  and  light,  it  affords  a  proper  iupport  to  the  plant;, 
the  water  with  which  it  becomes  occalionally  impregnated; 
circulates,  and  freely  penetrates  through  the  whole  ffraturn 
the  numerous  ramifications  of  the  roots  imbibe  it  at  every 
pore;  and  in  all  thefe  points  of  view  calcareous  foil  is  very 
favourable  to  the  vine.  In  general,  wines  produced  in  calca¬ 
reous  foil  are  fpiritous,  and  the  cultivation  is  fo  much  the 
eafier,  as  the  foil  is  light  and  not  ffrongly  connected ;  be- 
fkles,  it  is  to  be  obferved  that  thefe  dry  foils  appear  exclufively 
deflined  for  the  vine  :  the  want  of  water,  mould,  and  manure, 
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oppofe  the  idea  of  every  other  cultivation. 

But  there  are  fome  kinds  of  foil  full  more  favourable  to  the, 
vine,  thofe  which  are  at  the  fame  time  light  and  pebbly:  the 
root  eafily  forces  itfelf  through  a  foil,  which,  by  a  mixture  of 
light  earth  and  pebbles,  is  rendered  exceedingly  permeable. 
The  ftratum  of  galets  which  covers  the  furface  of  the  earth 
defends  it  from  the  drying  ardour  of  the  fun  ;  and  wdiile  the 
ftem  and  the  grapes  receive  the  benign  influence  of  that  lu¬ 
minary,  the  root,  properly  moiflened,  furni flies  the  juice  ne- 
eeffarv  for  the  labour  of  vegetation.  Soil  of  this  kind  is  called 
in  different  countries,  ftony  foil,  fandy  foil,  &c. 

Volcanic  earth  alfo  produces  delicious  wines.  I  have  had 
occafion  to  obferve  in  different  parts  of  the  fouth  of  France 
that  the  moft  vigorous  vines  and  the  moff  capital  wines  were 
produced  among  the  remains  of  volcanoes.  Thefe  virgin 
earths,  prepared  for  a  long  time  in  the  bofom  of  the  earth  by 
fubterranean  fires,  exhibit  an  intimate  mixture  of  all  the 
earthy  principles;  their  femi-vitrified  texture,  decompofed  by 
the  combined  action  of  the  air  and  water,  furnifhes  all  the 
elements  of  good  vegetation,  and  the  fire  with  which  thefe 
garths  have  been  impregnated,  feems  to  pafs  in  fucceffion  into 
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all  the  plants  intruded  to  them.  The  wines  of  Tokay  and 
the  belt  wines  of  Italy  are  the  production  of  volcanic  foil  j 
the  laft  bifhop  of  Agde  dug  up,  and  planted  with  vines  the 
old  volcano  of  the  mountain,  at  the  bottom  of  which  that 
antient  town  is  fituated,  and  thefe  plantations  form  at  pre- 
fent  one  of  the  richeft  vineyards  in  that  canton. 

There  are  points  on  the  variegated  furface  of  our  globe 
where  the  granite  no  longer  prefents  that  hardnefs  and  un- 
alterability  which  in  general  form  the  character  of  that 
primitive  rock  :  in  thefe  places  it  is  pulverulent,  and  pre¬ 
fents  to  the  eye  nothing  but  dryland  of  greater  or  lefs  coarfe- 
nefs  :  it  is  among  thefe  remains  that  the  vine  is  cultivated 
in  feveral  parts  of  France  ;  and,  when  a  favourable  expofurc 
concurs  to  affift  the  increafe,  the  wine  is  of  a  fuperior  qua¬ 
lity.  The  famous  Hermitage  wine  is  produced  amidft  fimi- 
lar  ruins.  From  thefe  principles  it  may  be  readily  judged', 
that  a  foil  like  that  of  France  mu  ft  be  favourable  to  the 
formation  of  good  wine  ;  as  it  exhibits  that  lightnefs  of  foil 
which  permits  the  roots  to  extend  themfejves,  and  allows  the 
water  to  filter  through  it,  and  the  air  to  penetrate  it:  that 
flinty  cruft  which  moderates  and  checks  the  ardour  of  the 
fun  ;  that  valuable  mixture  of  earthy  elements,  the  co.mpo- 
fition  of  which  feems  fo  advantageous  to  every  kind  of  vegc- 


Thus,  the  farmer,  more  anxious  to  obtain  wine  of  a  good 
quality  than  an  abundant  vintage,  will  eftablifh  his  vineyard 
in  light  pebbly  foil ;  and  he  will  not  make  choice  of  a  fat 
rich  foil  unlefs  he  intends  to  facrifice  quality  to  quantity*. 

[To  be  continued. J’ 

IV.  Dtfcrip - 

*  Though  the  principles  here  eftablifhed  are  proved  almoft  by  general 
obfervation,  we  muft  not,  however,  conclude  that  there  are  no  exception*. 
Creuze-Latouche  obierves  in  a  memoir  read  in  the  Agricultural  Society 
of  La  Seine,  that  the  valuable  vines  of  Ai,  Epernay,  and  Hautvillers  fur 
la  Marne  have  the  fame  expofure,  and  grow  in  the  fame  foil  and  land  as 
thofe  in  the  neighbourhood.  The  fame  author  obferves,  that  attempts 
have  been  made  to  convert  corn  lands  into  vineyards ;  but  it  is  probable 
that  the  experiments  have  not  been  attended  with  fu Seels,  and  that,  con¬ 
sequently,  there  are  caufes  ef  difference  which  cannot  be  diicoveicd  by 
mere  infpedlion. 

This  author  adds,  that  the  primitive  earth  in  the  vineyards  of  the  firft 
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IV.  Description  of  an  improved  Family  Oven  invented  by 
Mr.  S.  Holmes,  of  Cajlle- court  in  the  Strand,  London  *. 

iC  HP 

HE  ovens  in  general  ufe  are  made  with  flues,  which 
deftroy  a  great  quantity  of  fire  in  its  pafflage  through  them, 
and  much  trouble  is  required  to  keep  them  heated.  The  fire 
which  fhould  be  employed  in  roafling  meat,  is  in  a  great 
meafure  difflpated  in  the  flue  of  the  common  ovens,  if  ufed 
at  the  time  of  roafling,  or  the  common  oven  does  not  acquire 
fufflcient  heat  to  anfwer  the  purpofe,  unlefs  much  coal  is 
confumed. 

“  My  invention  confifls  of  a  caft-iron  oven,  with  a  folid 
piece  of  iron  proje&ing  from  its  fide  into  the  fire,  in  which 
this  piece  conftantly  remains,  and,  becoming  red  hot,  com¬ 
municates  fufflcient  heat  for  baking  to  the  whole  oven,  and 
even  afiifls  the  fire  in  roafling. 

iC  My  oven  keeps  continually  at  a  baking-heat,  without 
expence  or  trouble,  as  the  common  fire  is  fufflcient  for  the 
purpofe.  The  'fir ft  oven,  which  I  made  for  experiment, 
was  fixed  in  my  own  houfe,  for  ufe,  eighteen  months  ago, 
and  may  be  viewed  at  any  time  the  Society  think  proper. 
Others  are  alfo  in  ufe  at  Mr.  Blackmore’s,  in  Brompton  5 
Mr.  Efdale’s,  the  Banker,  in  Clapham  ;  Mr.  Robinfon’s,  at 
Kenflngton  ;  Mr.  Roe’s,  at  Batterfea ;  and  the  Rev.  Mr. 
Wife’s,  at  Carlwood ;  all  of  which  have  even  exceeded  my 
expectations.5* 

Mr,  Holmes’s  letter  to  the  Society  of  Arts,  &c.  of  which 
the  above  is  an  extraCf,  is  accompanied  with  feveral  certifi¬ 
cates  from  different  gentlemen,  all  agreeing  in  ftating  that 
thefe  ovens  anfwer  every  purpofe  for  which  they  are  intended. 
We  have  feen  them  in  ufe,  and  think  them  preferable  to  any 
oven  made  of  iron  we  have  before  feen. 

rank  in  Champagne,  are  covered  with  an  artificial  ftratum  formed  by  a 
mixture  of  turf  and  rotten  dung,  common  earth  taken  from  the  Tides  of 
the  hills,  and  fometimes  of  black  ^nd  rotten  fand.  Thele  kinds  of  earth 
are  carried  to  the  vineyards  all  the  year  through,  except  in  vintage  time. 

*  From  the  Tranfafiions  of  the  Society  for  the  Encouragement  of  Arts, 
Manufactures,  and  Commerce ,  Vol.  XVIII,  1800. 
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In  order  to  alcertain  fully  how  the  oven  anfwered,  a 
committee,  appointed  by  the  Society  for  the  Encourage¬ 
ment  of  Arts,  Ac.  ordered  two  ovens,  of  fimilar  forms  and 
dimenfions,  to  be  fixed  to  the  fides  of  a  fire-grate  in  the 
model-room  of  the  Society,  one  of  which  ovens  only  differed 
from  the  other  by  the  piece  of  caft  iron  projecting  from  its 
fide  into  the  fire  :  both  ovens  were  heated  by  the  fame  fire, 
and  fixed  in  mortar  and  brick-work  in  a  fimilar  manner. 

(C  Two  loaves,  of  equal  fize  and  quality,  being  prepared  from 
the  fame  dough,  one  was  put  into  each  oven;  and  after  remain¬ 
ing  therein  three  quarters  of  an  hour,  they  were  taken  out  at 
the  fame  time,  and  examined.  The  loaf  from  Mr.  Holmes’s 
oven  was  in  every  refpect  well  baked,  but  the  other  was 
dough-baked  and  imperfect.  An  oven  upon  Mr.  Holmes’s 
conftruction  has  been  fince  fitted  up  in  the  Regifier’s  kit¬ 
chen,  which  appears  to  anfwer  every  purpofe  that  could  be 
expected  from  its  fize,  which  is  13  *-  inches  wide  at  the  door, 
or  in  front,  and  15  inches  deep. 

“  A  reference  to  Plate  I.  fig.  1  and  2,  will  explain  more 
fully  the  conftruction  of  the  oven,  and  its  principle  of  action. 

“  Fig.  1.  A  perfpective  view  of  the  oven.  Fig.  2.  A  ho¬ 
rizontal  fection  of  the  fame.  A  that  fide  of  the  oven  which 
is  placed  next  the  fire.  B  the  projecting  piece  of  iron  which 
remains  ftationary  in  the  fire,  and  communicates  heat  to  the 
oven.  C  the  door  of  the  oven.” 


V .  Account  of  the  Under-ground  inclined  Plane  executed  at 
IValkden-Moor ,  in  Lancajbire ,  by  his  Grace  the  Duke  of 
Bridgewd ter .  By  the  Rev,  Francis  IL  Egerton*. 

T 

X  BEG  leave  to  prefent  to  the  Society  an  account  of  the 
under-ground  inclined  plane  which  the  Duke  of  Bridge- 
water  has  lately  made  at  Walkden-Moor,  between  Worfley 

*  F rom  ‘I’ranfailions  of  the  So  iety  for  the  Encouragement  of  Arts ,  Mann* 
failures )  and  Commerce ,  Vol.  XVIII.  Thp  Society  voted  to  his  Grace  the 
gold  medal,  as  a  teftimony  of  the  high  opinion  entertained  by  the  Society 
of  his  Grace’s  execution  of  this  great  work,  and  his  wonderful  exertions 
I  in  inland  navigation. 
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and  Bolton,  in  LancSfhire.  To  this  account  I  have  fubjoined 
two  plans,  with  a  table  of  reference  to  each. 

At  Worfiey  the  Duke  of  Bridgewater’s  navigation  begins'; 
it  goes  weft  to  Leigh,  and  eaft  to  Manchefter,  where  it  locks 
up  inio  the  Rochdale  canal.  In  its  way  to  Manchefter,  it 
turns  out,  in  a  weftern  direction,  near  Longford  Bridge,  to 
meet  the  Grand  Trunk  Canal  above  Prefton  Brook ;  and 
from  thence  it  goes  north-Weft  to  Runcorn,  where  it  locks 
down  into  the  Merfevy  in  the  tide-way  to  Liverpool. 

To  this  navigation  above-ground,  which,  in  all  its  direc¬ 
tions,  is  extended  \h  rough  a  length  of  forty*  miles,  upon  one 
level,  without  tunnel  or  lock,  except  the  locks  at  the  extre¬ 
mities.  At  Worfiey,  an  under-ground  navigation  is  joined; 
which  £oes  to  the  different  mines  of  coal  under  Walkden- 
Moor ;  from  which  mines,  by  thefe  navigations  above- 
ground  and  under-ground,  Manchefter  and  various  other 
places  are  fupplied  with  that  valuable  article. 

The  canals  of  this  under-ground  navigation  lie  upon  two 
levels,  or  ftories. 

The  lower  is  upon  the  fame  level  with  the  open  navigation, 
which  it  joins  at  Worfiey ;  and  confifts,  in  the  different 
lines  which  it  purfues  to  the  different  Teams  of  coal,  of  near 
twelve  miles  of  tunnelling. 

The  higher  is  thirty-five  yards  and  a  half  perpendicular 
height  above  the  level  of  the  lower,  and  varies  from  thirt*'- 
eicrht  to  fixty-one  perpendicular  yards  below  the  lutface  of 
the  earth,  and  confifts  of  near  fix  miles  of  tunnelling. 

Tiie  tunnelling  of  each  level  is  ten  feet  four  inches  wide, 
and  eight  feet  fix  inches  deep ;  and  the  depth  of  water,  three 
feet  feven  inches. 

Before  a  communication  was  made  by  an  inclined  plane^ 


*  Fjffy  miles  upon  one.  level.']  Adding  to  thefe  forty  miles,  nearly 
twelve  miles  of  the  Duke  oF  Bridgewater’s  Under  ground  Navigable 
Canal,  which  lie  upon  his  lower  main  level,  and  including  eighteen  mile* 
of  the  Grand  Trunk  Canal  betwixt  the  lowed  lock  between  Llrddlewich 
ami  Prefton -brook,  there  are  fe verity  miles  of  navigable  canal,  without  a 
lock,  upon  one  level,  eighty-two  feet  above  low- water  mark;  whereby  a 
communication  is  obtai  ned  between  London,  Liverpool,  Bridol;  and  Hull. 
At  this  low  eft  lock  the  Grand  Trunk  Navigation  locks  down,  to  be  upoii 
a  level  with  the  Duke  of  Bridgewater’s. 
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the  coals  were  difcharged  by  hand  from  the  boats  on  the 
higher  levels  and  were  let  down  the  pits  in  tubs  by  an  engine 
and  a  break-wheel  into  thofe  upon  the  lower.  To  convey 
the  boats  thetnfelves  from  the  canals  of  the  higher  level  into 
that  of  the  lower,  was  the  intent  of  making  this  under-ground 
inclined  plane.  By  the  help  of  this  machinery,  the  whole 
bufinefs  is  now  done  at  once,  without  difcharging  or  damag¬ 
ing  the  coal,  and  at  one  fourth  of  the  expenfe  :  for  the 
boats  of  the  higher  level  are  bodily  let  down  the  inclined 
plane,  and  are  floated  from  the  foot  of  it  through  nearly  three 
miles,  in  a  flraight  line,  of  the  lower  level  canal,  into  the 
open  navigation  at  Worfley  :  and,  whereas  they  were  before 
obliged  to  be  drawn  up  to  the  furface  of  the  earth  at  great 
inconvenietice  and  expenfe,  to  be  repaired  at  a  work-fhop  on 
Walkden-Moor,  they  now  come  of  themfelves,  in  their 
Courfe  of  bufinefs,  to  be  repaired  at  the  great  dock-yard  at 
Worfley. 

The  place  where  the  inclined  plane  is  conftrii6ted,  is 
adapted  in  a  Angular  way  for  the  purpofe.  There  is  a  bed  of 
white  rock,  or  grit,  eight  yards  twelve  inches  deep,  which 
dips  one  in  four,  lying  exactly  in  the  direction  mbit  con¬ 
venient  for  the  communication  between  the  two  levels; 
which  bed  of  rock  is  hollowed  into  a  tunnel,  driven  upon 
the  rife  of  the  metals,  bv  blafting  with  gun-powder,  and 
working  it  down  with  wedges  and  hammers:  In  this  tun- 
nek  formed  through  a  rock  reaching  from  the  lower  to  the 
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higher  level,  the  inclined  plane  is  fixed;  and,  by  its  being 
in  the  heart  of  a  rock,  the  whole  workmanfhip  can  be 
pinned,  fecured,  and  compacted  together  at  the  top,  bottom, 
arid  fides,  moil  effectually  : — an  advantage  which  no  in¬ 
clined  plane  above-ground  can  have,  and  which  renders 
this  a  Angular  production,  no  where  perhaps  to  be  imitated. 

The  run  of  the  inclined  plane  is  one  hundred  and  fifty-onef 
yards,  befides  eighteen  yards,  the  length  of  the  locks,  at  the 
north  or  upper  end  :  and  thfe  fall  is  one  in  four,  correfpond- 
irig  with  the  dip  of  the  rock. 

Of  thefe  one  hundred  and  fifty- one  yards,  about  ninety- 
four  yards  are  formed  into  a  double  waggon-wav,  in  order  to 
let  two  boats,  namely,  the  empty  and  the  loaded  boat,  pals 
Yol.  IX.  K  ’  up' 
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up  and  down ;  and  are  divided  by  a  brick  wall,  fupporting 
the  roof,  in  which  are  openings  for  a  perfon  to  efcape  out  oi 
the  way  of  the  boats ;  which  double  waggon-way  joins  in 
one,  about  fifty-feven  yards  from  the  lower  level. 

The  whole  width  of  the  double  waggon-way  is  nineteen 
feet;  and  of  the  Angle  waggon-way,  after  the  junction,  ten 
feet. ' 

Thefe  waggon- ways  are  fupplied  w  ith  iron  rails,  or  gul¬ 
lies,,  laid  on  fleepers,  down  the  whole  run  ;  and  the  height  of 
the  roof,  above  the  iron  rails,  is  eight  feet. 

At  the  top  of  the  inclined  plane  there  is  a  double  lock,  or 
rather  two  locks,  fide  by  fide,  formed  in  the  heart  of  the 
fame  rock,  which  deliver  the  loaded  boats  from  the  higher 
level  down  the  inclined  plane,  and  receive  the  empty  boats 
from  the  lower.  The  length  of  that  part  of  the  tunnel  in 
which  thefe  are  formed,  is  eighteen  yards;  the  width  or 
diameter,  twenty  feet  Ax  inches;  and  the  height  of  the  roof, 
at  the  north  end  and  above  the  locks,  at  d  <5?,  Plate  I.  fig.  4. 
twenty-one  feet,  to  admit  the  break-wheel. 

The  bottom,  or  fouth  end  of  the  inclined  plane,  is  fix  feet 
nine  inches  under  the  furface  of  the  water,  where  the  loaded 
boat  floats  oft’  the  carriage  upon  the  canal  of  the  lower 
level. 

The  depth  of  the  locks,  under  water,  at  the  north  end,  is 
four  feet  ftx  inches;  at  the  fouth  end  it  is  eight  feet. 

The  wall  between  the  locks  is  nine  inches  above  the  lur- 
face  of  the  level  water ;  its  breadth  is  three  feet. 

The  diameter  of  the  horizontal  main -(haft,  upon  which 
the  rope  works  to  let  the  loaded  boats  down,  and  to  draw  the 
empty  boats  up,  is  four  feet  eleven  inches,  and  its  circumfe¬ 
rence  is  fifteen  feet  five  inches.  The  main-rope  is  two 
-  inches  and  a  half  in  diameter,  and  feven  inches  and  a  half 
in  circumference.  It  is  lapped  round  with  a  fmall  cord  of 
about  an  inch  in  circumference,  for  tile  length  of  about  one 
hundred  and  five  yards,  to  prevent  its  wearing,  which  it  does 
chiefly  when  it  drags  upon  the  bottom,  when  at  work,  at  the 
place  where  the  waggon-ways  unite ;  and,  for  the  fame 
purpofe,  rollers  of  eight  inches  diameter  arc  Axed  at  intervals 
down  the  run  of  the  inclined  plane.  Moreover,  a  hollow 
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cad-iron  roller  of  eight  inches  and  a  half  diameter  is  fixed 
acrofs  the  weft  lock,  parallel  to  the  upper  weft  lock-gate, 
and  near  the  north  end  of  the  lock,  but  half  a  yard  higher 
than  the  gate,  in  order  to  bear  up  the  rope,  and  to  prevent 
it  from  fwagging. 

A.  hokl-faft  rope  is  fattened  to  the  main-rope,  to  ftay  each 
boat  upon  its  waggon,  as  they  go  up  or  down.  It  is  marked 
kk,  in  fig.  4,  Plate  I.  and  its  ufes  are  more  particularly  de¬ 
tailed  in  the  table  of  reference,  at  k  k,  to  that  plate. 

Upon  this  horizontal  main- fh aft  is  a  break-wheel  above 
mentioned,  which  regulates  the  motion  of  the  loaded  boat 
going  down  the  inclined  plane. 

The  number  of  iron  teeth,  or  cogs,  in  the  fpur-wheel, 
which  is  fattened  to  the  fide  of  the  break-wheel,  is  three 
hundred  and  feventy-Uvo;  and  the  little  nut-wheel.  No.  3, 
fig.  5-  which  fets  it  in  motion,  contains  eleven  teeth,  or  cogs. 
The  nut-wheel  is  fupported  by  two  uprights  from  the  pillar 
to  the  roof,  and  works  between  them.  Two  winches  or 
handles,  No.  44,  fig.  5,  on  its  axis,  put  the  main-fhaft,  ddy 
fig.  4.  or  No.  1,  fig.  4.  in  motion.  The  power  of  both 
united  enables  a  man,  who  ufes  a  force  equal  to  forty  pounds 
weight,  to  fet  forward  two  tons  upon  the  waggon-road  :  and 
this  force,  multiplied  at  the  winches  or  handles,  may  be 
ufed  to  fet  forward  the  loaded  boat  out  of  one  lock,  and  to 
bring  the  empty  boat  into  the  other.  The  boats  being  thus 
put  in  motion,  the  little  nut-wheel  is  difengaged  from  the 
main-fhaft,  by  a  flide  drawing  the  little  nut  tideways,  fo  as 
to  difengage  the  teeth,  or  cogs,  from  the  cogs  of  the  fpur- 
wheel.  The  weight  of  four  tons  going  down  brings  up  about 
one. 

The  fpur-wheel,  however,  which  is  fattened  to  the  break- 
wheel,  No.  2,  fig.  5.  is  feldom  ufed,  as  it  is  occafionally  only 
put  in  motion  to  regulate  the  fireteh  of  the  ropes  when  new, 
and  to  draw  the  light  boat  into  the  lock,  when  at  any  time 
it  may  happen,  to  be  over- weighted  with  materials,  fuch  as 
mortar,  props,  fiabs,  &c.  for  the  nfe  of  the  higher  level 
collieries,  and  will'  not  move  of  itfelf,  upon  a  balance,  put  of 
the  lower  level. 

The  length  of  the  carriage,  or  cradle,  is  thirty  feet ;  its 
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width  is  feven  feet  four  inches.  It  moves  upon  four  folk! 
caft  iron  rollers,  which  run  upon  caft-iron  plates  ;  on  one 
fide  of  each  of  which  there  are  iron  crefts,  which  hand  two 
inches  higher  than  the  plates,  and  prevent  the  carriage  from 
running  off  the  road. 

The  weight  of  neat  coal,  contained  in  the  loaded  boat,  is 
about  twelve  tons  :  the  boat  weighs  about  four  tons  ;  and 
the  carriage,  or  cradle,  in  which  the  boat  is  placed,  when 
conveyed  down  the  inclined  plane,  is  about  five  tons : — in  all 
about  twenty-one  tons. 

At  this  inclined  plane,  thirty  loaded  boats  are  now  let 
down,  with  eafe,  in  about  eight  hours;  that  is  to  fay,  four 
boats  are  let  down  in  a  little  more  than  an  hour.  The  boats 
ufed  in  thefe  collieries  are  of  different  fizes  and  dimenfions ; 
fome  will  carry  feven,  fome  eight  and  a  half,  fome  twelve 
tons. 

The  weight  of  neat  coal,  independently  of  the  weight  of  the 
carriage  and  boats,  which  is  let  down  the  inclined  plane,  in 
twelve-ton  boats,  in  eight  hours,  will  consequently  be  three 
hundred  and  fixty  tons.  The  weight  of  the  carriage,  fuppofe 
five  tons,  let  down  in  the  fame  time,  will  be  one  hundred  and 
fifty  tons  ;  and  the  weight  of  the  boat,  fuppofe  four  tons,  thirty 
times  down,  in  eight  hours,  will  be  one  hundred  and  twenty 
tons  : — in  all  fix  hundred  and  thirty  tons  down  in  eight 
hours. 

The  weight  of  the  carriage  thirty  times  up,  and  thirty 
boats  up,  in  eight  hours,  will  be 
Carriage,  at  3  tons,  30  times  up  ~  130  tons 
Boat,  at  4  tons,  30  times  up  =  130  tons 

In  all  270  tons  up  in  eight 
hours. 

3o  that  there  will  be  630  tons  down 

270  tons  up 

In  all  900  tons  moyed  at  the  inclined  plane, 
in  8  hours,  exclufive  of  an  indeter¬ 
minate  quantity  of  materials  occa- 
lion  ally  brought  up  lor  the  ufe  of 
the  higher  level  collieries. 
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The  various  feeders  which  are  loofened  by  opening  the 
coals  in  the  higher  level  collieries,  as  well  as  three  fufficient 
reservoirs,  which  may  occafionally  be  reforted  to,  and  ufed 
in  a  dry  feafon,  keep  the  higher  level  always  to  its  height, 
and  afford  a  conttant  Supply  of  water  to.  fill  the  locks3  for  the 
purpofe  of  working  the  inclined  plane. 

This  inclined  plane  was  begun  in  September,  1795  ;  it  was 
iinifhed,  and  in  ufe,  in  October,  1797. 

Of  this,  as  of  moft  of  his  other  great  works,  the  Duke  of 
Bridgewater  was  himfelf  the  planner  and  contriver  : — to  pro¬ 
ject  greatly,  and  to  execute  completely,  are  the  perfection  of 
genius. 

The  Angularity  of  the  place  in  which  it  is  'conftruCted  ; 
the  original  boldnefs  of  the  defign  ;  the  ingenuity  and  me- 
chanifm  difplayed  in  planning  and  executing  it ;  the  difpatch 
with  which  it  has  been  fmifhed  ;  the  fimplicity,  beauty,  and 
harmony  of  its  parts,  tending  to  one  united  whole;  and, 
above  all,  the  perfection  to  which  it  is  proved  to  have  been 
brought,  now  that  it  is  praCtically  in  ufe;  render  it  equally 
aftonifhing  with  any  other  of  the  ftupendous  works  which 
have  been  fo  ably  planned,  and  fo  fuccefsfully  executed,  by 
the  firft  projector  and  patriotic  father  of  Inland  Navigation. 

{  have  the  honour  to  be,  &c. 

FRANCIS  H.  Egerton, 

Brldgewater-Houle, 

.  March  5,  1800. 

References  fo  the  Plate . 

a  to  h ,  (Fig.  4.)  Dip  of  the  metals  and  waggon-road  on  the 
under  -ground  inclined  plane.  From  d,  on  the  lower  level, 
to  the  mouth  of  the  tunnel,  is  three  miles.  A,  The  eaft 
lock.  B,  the  weft  lock.  C,  reprefents  a  feCtion  of  the 
lock :  the  dotted  line  fliows  the  horizontal  depth,  and  the 
black  line  under  it,  the  Hope  upon  which  the  waggon  wheels 
run  to  receive  the  loaded  boat,  or  to  bring  the  empty  boat 
into  the  lock,  dd,  the  main-fhaft,  four  feet  eleven  inches 
diameter,  upon  which  the  ropes  work  to  wind  the  boats  up 
and  down  ;  and  here  alfo  the  break- wheel  is  fattened  on,  to¬ 
gether  with  a  fpur-wheel,  and  a  nut-wheel.  See  fig.  No.  1. 
c,  a  pafiage  betwixt  the  higher  level  and  the  locks,  f  /,  a 

loaded 
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loaded  boat  going  down,  and  an  empty  boat  going  up  tbs 
under- ground  inclined  plane.  G,  a  brick  wall  from  the  foie 
to  the  top  of  the  inclined  plane,  in  order  to  give  additional 
fnpport  to  the  roof,  h  h  h  h:  openings  through  the  brick 
wall  G,  into  which  a  perfon  may  fiep  out  of  the  way  of  the 
boats,  at  the  time  they  are  pafling  up  and  down,  i,  a  bell, 
which  is  rung  by  the  rope  dotted  to  b,  upon  the  lower  level, 
?tt  the. bottom  of  the  under-ground  inclined  plane,  to  give 
notice  when  the  empty  boat  is  upon  the  waggon,  or  cradle, 
and  when  the  men  below  are  ready,  that  the  loaded  boat  may 
be  let  down  by  the  men  above,  k  k,  Holdfaft- ropes  fattened 
to  the  main-ropes,  and  hooked  on  to  a  ring  at  the  tooth  end 
of  each  boat,  as  it  goes  up  or  down,  in  order  to  flay  the 
boats  upon  the  waggon  or  cradle,  that  they  may  not  fwag, 
or  flip  off.  Thefe  holdfaft- ropes  are  fpliced  on  to  the  end  of 
the  main-ropes,  and  run  above  and  between  the  two  bridle- 
ropes  when  they  are  fattened  to  the  iron  uprights,  which  are 
upon  each  fide  of  the  waggons, *  or  cradles  ;  and  they  run 
over  the  north  end  of  the  boat,  to  be  hooked  on  to  the  font  ft 
end.  //,  the  bridle-ropes  fattened  to  the  main-ropes  at  O, 
and  fecivrcd  to  two  iron  uprights  upon  each  fide  of  the  wag¬ 
gon,  or  cradle.  O  O,  the  places  where  the  main-ropes,  the 
bridle-ropes,  and  the  holdfaft -ropes,  are  fattened  all  together. 
No.  i.  An  open  fpace  driven  into  the  fide  of  the  lock  A,  to 


the  water  out  of  the  locks  down  to  the  lower  level,  and  alfo  to 
force  a  current  of  trefih  air  into  the  lower  level  collieries. 
Afo.  2.  A  paddle  to  let  the  water  out  of  the  lock  A,  into  the 
pit  Ho.,  i.  No  3.  A  paddle  to  let  the  water  out  of  the 
lock  B,  through  a  culvert,  reprefented  by  dotted  lines,  under 
the  lock  A,  into  the  pit  No.  t,  .  No.  7,7.  Paddlesu  in  the 
lock  gates,  to  let  the  water  out  of  the  higher  level  into  the 
locks.  No  8,  8.  The  two  north  lock-gates,  one  to  each 
lock,  which  turn  upon  the  heels  of  the  gates,  and  fwing  round 
when  they  are  opened  or  {hut  No.  10,1  10.  Two  flops  or 
doughs,  one  to  each  lock,  which  ferve  as  lock-gates  to  the 
fouth  end,  and  are  raffed  and  let  down  by  a  windlafs,  S,  a* 
flop,  which  is  ufed  occafionally  when  the  lock-gates  want 
repairing.  T,  the  place  where  the  boats  which  are  to  paf§ 

to 
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to  or  from  the  lower  Angle  waggon-way  are  directed*  at 
pleafure,  into  either  part  of  the  doable  waggon-way,  by  a 
moveable  iron  Deeper  or  plate  at  that  point,  upon  which 
Deeper  or  plate  the  wheels  of  the  boat-carriage  or  cradle  run. 
No.  i.  (fig.  5.)  main-fbaft  on  which  the  rope  laps.  2.  Break- 
wheel,  on  one  fide  of  which  the  fpur- wheel  is  fattened, 
3*  Nut-wheel,  out  of  geer,  but  which  fiides  into  the  fpur- 
wheel,  when  ufed  to  draw  the  empty  boat  into  the  lock  oc- 
cafionally,  and  which  is  fupported  by  two  uprights  from  tire 
pillar  to  the  roof.  4,  4.  Winches  or  handles,  to  work  the 
nut  and  fpur- wheel.  3,  5.  The  main-ropes  fattened  to  the 

boats,  and  which  are  lapped  to  prevent  their  wearing. 

6.  The  fpur-wheel,  which  is,  fattened  on  one  fide  of  the 
break-wheel ;  and  on  which  break-wheel  is  a  ttrong  iron- 
jointed  timber  brace,  which,  according  to  the  preffure  given 
thereto  by  the  man  who  attends  it,  will  allow  the  loaded  boat 
to  defcend  quick  or  flow,  or  detain  it  in  its  paffage.  7,7.  Pad¬ 
dles  in  the  lock-gates,  to  let  the  water  out  of  the  higher 

level  into  the  lock.  8.  A  hollow  caft-iron  roller,  to  pre¬ 

vent  the  main-ropes  from  fwagging.  9.  Shroud-wheel,  to 
prevent  the  ropes  going  over  the  end  of  the  main-fhaft, 
flipping  off,  jerking,  or  breaking.  This  ftands  three  inches 
above  the  main-fhaft. 


V.  Dr.  Dickson's  Tranjlation  of  Carnot  on  the 

Infinitejimal  Calculus . 

[Concluded  from  Vol.  VIII.  Page  352.] 

The  Principles  of  the  Differential  and  Integral  Calculi . 

T 

49*  JlF  to  the  fame  variable  quantity  he  fucceffively  attri¬ 
buted  two  values  whofe  difference  is  infinitely  final!,  that  dif- 
ference  (viz.-  that  of  the  fdcond,  from  the  firft  of  the  two 
values)  is  called  the  Differential  of  the  firft  value. 

For  example,  let  : AMN. ’  (fig.  2.)  be  a  curve,  concerning 
which  any  qucftion  whatever  is  to  be  refolved,  and  Inch  that 
the  ordinate  MP  is  one  of  the  quantities  aftigned  in  that 
cjueftion.  I  fuppofe,  moreover,  that,  to  facilitate  the  fed  u  non, 
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an  auxiliary  line  NQ  is  drawn  parallel  to,  and  at  an  arbitrary 
diftance  from,  the  ordinate  MP,  to  which  it  (NQ)  may  con¬ 
tinually  approach,  till  the  two  lines  coincide  5  the  line  NO, 
or  NQ  —  JMP  will  then  be  an  infinitely  fmall  quantity  (fee 
art.  19).  Now  as  NO  is  the  difference  of  the  two  values, 
MP  and  NQ,  fueceffively  attributed  to  the  ordinate,  it  has 
been  agreed  to  diftinguifti  it  in  difcdurfe  bv  the  diminutive 

3  to  J 

word,  the  differential ,  of  the  variable  line  MP,  and  to  repre- 
fent  it  in  calculation  by  the  fame  variable  line,  with  the  cha¬ 
racter  d  prefixed  *.  Thus,  putting  y  for  the  ordinate  MP, 
dy  will  fignify  the  Differential  of  MP. 

But  to  luppofe,  as  we  have  done,  that  NQ  continually  ap¬ 
proaches  MP,  is  alio  to  fuppofe  that  AQ  continually  ap¬ 
proaches  to  AP;  for  the  firlt  of  thefe  fhppofitions  neceffarily 
implies  the  fecond.  Putting,  therefore,  x  for  the  abfciffe  AP, 
the  little  line  PQ  or  MO  will  be  the  differential  of  x,  and 
we  (hall  have  MO~dx  in  the  fame  time  that  NO  =  dy. 

If  we  farther  fuppofe  NQ  ~ yf  and  AQ  —  x' ,  we  fliall  have 
y  A  dy,  and  x1' x  +  dx ;  fo  that  the  differentials  dy  and  dx, 
are  nothing  elfe  than  the  increments  of  their  correfpondent 
variables  y\ and  x,  or  the  quantities  by  which  they  are  irt- 
creafed  when  they  become  yr  and  x'  f. 

50.  Now,  let  there  be  attributed  to  the  ordinate  a  new 
value  RS,  fuch  that  PQ  and  QS  may  differ  infinitely  little 

*  Here  one  is  almoft  tempted  to  alkfWbether  the  ingenious  author  con- 
fiders  the  Britifh  mathematicians  as  mere  Differentials?  For  they  have 
never  agreed  to  die  the  notation  he  mentions  ;  but,  inhead  of  dx,  dx  dy , 
&rc.  write,  with  Newton,  the  immortal  inventor  of  fluxions,  x,  xy  &c» 
The  d's  only  ferve  to  embarrals  the  Combinations,  which  fhould  be  ex- 
preffed  with  the  utmoft  clearnd’s.  W.  0. 

f  The  author,  after  partly  explaining  the  dofirine  of  prime  and  ulti¬ 
mate  ratios,  feems  to  decline  applying  that  doftrine,  when  he  calls  dx  and 
dy  mere  increments.  It  may,  however,  be  obfcrvCd  that,  had  he  con- 
iidcred  them  in  their  extreme  ratios,  he  would  have  entirely  deviated  from 
the  inftnitelimal  or  differential  theory,  which  is  properly  his  fubjedf,  into 
the  fluxionary.  But,  as  already  hinted,  his  mixed  way  of  elucidating  his' 
doftrine,  may  be  of  great  ufe,  if  his  readers  take  care  not  to  confound  the 
differentials  (or  increments)  of  quantities  considered  as  formed  by  an  ap- 
pofltion  of  parts,  with  the  fluxions,  wh'ch  are  accurately  in  the  prime 
ratio  of  the  nafeent,  or  the  ultimate  ratio  of  the  evanefeent,  increments  (or 
decrements)  of  quantities,  conlidered  as  generated  by  motion. — W.  D. 
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from  each  other,  or  have  far  their  ultimate  ratio,  a  ratio  of 
equality.  This  being  fo,  it  muft  neceffarily  happen  (becaufe 
NQ,  by  the  firft  hypothefis,  is  already  fuppofed  to  approach 
continually  to  MP)  that  RS  will  alfo  continually  approach  to 
the  fame  line  MP ;  fo  that,  like  NQ,  it  will  ultimately  co¬ 
incide  with  that  fame  line;  otherwife.  it  is  evident  that  the 
ratio  of  QS  to  PQ,  which,  by  the  fuppofition,  ought  to  ap¬ 
proach  continually  to  unity,  would  recede  from  it.  It  is 
moreover  evident,  from  the  law  of  continuity,  that  the  fame 
will  be  the  cafe  with  the  ratio  of  RZ  to  NO.  Agreeably, 
therefore,  to  the  general  notion  of  differential  quantities, 
above  delivered,  QS  ought  to  be  the  differential  of  AQ ,  RZ 
that  of  NQ,  QS  —  PQ,  or  NZ —  MO,  that  of  PQ,  and 
laftly,  RZ  — .  NO,  that  of  NO  ;  and  all  for  the  fame  reafon 
that  NO,  or  NQ  —  MP,  is  the  differential  of  MP.  Accord¬ 
ing  to  the  received  manner,  then,  of  exprefiing  differentials 
jn  calculation,  we  muft  have  QS~dx,  RZ  dy,  QS — PQ 
—  d  ( MO ),  RZ  —  NO  d  (NO).  But  we  have  hlready 
found  MO  =c  dx,  and  NO  —  dy ;  therefore  QS  —  PQ  —  ddx, 
and  RZ-~NO  —  ddy,  that  is,  the  quantities  ddx  and  ddy  (alfo 
written  drx  and  dy)  will  be  the  differentials  of  the  differen¬ 
tials  of  x  and  y,  called  alfo,  for  brevity,  fecond  differ ences,  or 
differentials  of  the  fecond  order  ;  that  is,  ddx  is  the  differentia^ 
of  the  fecond  order,  or  the  fecond  difference  of  x$  and  ddy 
that  of  y. 

Now,  fince  QS  and  PQ  are  fuppofed  to  differ  infinitely 
little  from  each  other,  their  difference  ddx  is  infinitely  final! 
in  companion  with  each  of  them  (by  article  28).  Therefore 
differentials  of  the  fecond  order  are  infinitely  fniall  in  com¬ 
panion  with  firft  differentials,  or  thofe  of  the  firft  order*. 

51.  In  the  fame  manner  may  be  differentiated,  in  their  turn, 

*  Iff  inftead  of  drawing  the  new  auxiliary  line  RS  in  fuch  manner 
that  the  lines  £>S  and  P ^  differ  infinitely  little  from  each  other,  it  be  drawn 
in  fitch  a  manner  that  may  be  precifely  equal  to  that  is,  lo  1  Hat 
*  AP,  A^y  ami  A.S  may  be  in  arithmetical  progielfion,  we  lhall  have  ddx 
— o ,  or  dx  confcanr.  Thus,  one  of  the  differentials  may  be  fuppofed 
conftant.  But,  from  AP  and  AS  being  in  arithmetical  progreffion,  it 
will  not  follow  that  MP ,  and  F,S  are  fo  likewife,  unlefs  AMN ,  in- 
fiead  of  being  a  curve,  be  a  ftraight  line.  Thus,  from  the  fuppofitibn 
that  ddx  —  o,  it  can  by  no. means  be  inferred  that  ddy  =  o. 
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the  differentials  of  the  fecond  order,  and  hence  will  refult  toe? 
differentials  of  the  third  order;  from  the  differentiation  of  thefe 
lad  will  refult  thole  of  the  fourth  order,  and  fo  on.  Thus 
dddy ,  or  tPy  will  be  the  third  difference  of  y  and  ddddy ,  or 
dff,  the  differential  of  the  fourth  order,  &c.  Now,  after 
what  has  been  faid  on  the  generation  of  differentials  of  the 
firft  and  fecond  orders,  there  will  be  no  difficulty  in  compre¬ 
hending  the  production  of  the  fuperior  orders.  I  ffiall  there¬ 
fore  only  obferve,  that  it  confifls  in  attributing,  for  each  new 
order,  a  new  auxiliary  value  to  each  of  the  variable  quantities, 
and  fach,  that  not  only  each  of  thefe  new  values  may  differ 
infinitely  little  from  that  which  precedes  it,  but  that  the  fame 
thing  may  take  place  between  their  differentials,  the  differen¬ 
tials  of  their  differentials,  and  fo  forth. 

52.  To  differentiate  a  quantity  is  to  affign  its  differential; 
that  is,  if  AT,  for  example,  be  any  function  whatever  of  x,  to 
differentiate  it,  is  to  affign  the  quantity  by  which  that  function 
will  be  increased,  by  fuppofing  the  increment  of  x  to  be  dx. 

To  integrate ,  or  to  futa,  a  differential,  on  the  contrary,  is  to 
return  from  that  differential  to  the  quantity  which  produced 
it ;  and  this  la  ft  quantity  is  called  the  Integral  or  Sum  of  the 
propofed  differential  *.  For  example,  x  is  the  integral  or  fum 
of  dx,  and  to  integrate,  or  to  fum,  dx  is  nothing  more  than 
to  affign  that  quantity,  a  ,  which  is  its  fum  or  integral. 

We  have  fecn  that,  in  calculation,  the  differential  of  a 
quantity  is  expreffed  by  that  fame  quantity, 'with  the  cha¬ 
racter  d  prefixed.  Reciprocally  it  has  been  agreed  to  exprefs 
the  integral  or  fufn  of  any  differential  by  the  fame  differen¬ 
tial,  preceded  by  the  character  f\  that  is,  f  dx9  for  example* 
figriilies  the  fum  of  dx ;  fo  that  we  have  evidently  x  —  ff dx. 

x)o).  The  Calculi  called  Differential  and  Integral ,  confti- 
tute  the  art  of  difeovering  any  ratios  and  relations  whatever, 
exiffmg  between  propofed  quantities,  by  the  help  of  their 
differentials.  The  name  Differential  Calculus  is  properly 
applied  to  the  art  of  inveftigating  the  ratios,  or  relations  of 
differential  quantities,  and  afterwards  to  eliminate  them  by 
the  ordinary  rules  of  Algebra  ;  and  the  name  of  Integral 
Calculus  to  the  art  of  integrating  or  eliminating  thefe  fame 

OO  O 

*  Or  what  \ve  call  the  Fluent  of  the  propofed  Fluxion* — W.  D. 

.  ‘  ■  1  differential 
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differential  quantities  by  proceffes  which  fhow  the  method  of 
returning  from  a  differential  to  its  integral. 

My  prefent  objeEl  is  not  to  write  a  treatife  on  thefe  calculi , 
but  only  to  give  the  fundamental  rules,  and  to  Jhow  that  thefe 
rules  are  only  fo  many  applications  of  the  general  principles 
which  have  been  explained. 

54.  Let  it  firft.  be  propofed,  then,  to  affign  the  differential 
of  the  fum,  x  4-  y  +  z  See.  of  feveral  variable  quantities. 

By  the  hypothecs,  x  becomes  x  4-  dx,  y  becomes  y  +  dy 
&c.  Therefore  the  fum  propofed  becomes  x  4-  dx  4 -y  4-  dy 
+  z  -  dz  See.  Confequently,  it  is  increafed  by  dx  4-  dy  4- 
dz,  &c.;  and  thefe  increments  are  precifely  what  we  have 
called  differentials  ■*. 

55.  The  differential  of  a  4-  b  4-  c  See.  4-  a  4 - y  4-  s  See. 
is  now  required;  a,b,e,  he.  being  conftant,  and  x,y,%,  See, 
variable,  quantities. 

By  the  hypothefis  a  remains  a,  h  remains  h,  See.  and  x 
becomes  x  4-  dx,  y  becomes  y  4-  dy  See.  Therefore  the  fum 
propofed  becomes  a  4-  b  4-  c  See.  4-  x  +  dx  See.  Confe¬ 
quently  it  is  increafed  by  dx  4 -  dy  y  dz  See .;  and  this  incre¬ 
ment  is  the  differential  fought,  which  is  the  fame  as  if  there 
had  been  no  conftant  quantities  in  the  propofed  fum. 

Required  the  differential  of  ax. 

By  the  hypothefis,  the  conftant  quantity  a  remains  un« 
changed,  and  the  variable  quantity  x  becomes  x  4-  dx ;  there - 
fore  ax  becomes  ax  4-  adx ;  and  confequently  ax  is  increafed 
by  adx,  which  is  the  differential  fought. 

5 6.  Required  the  differential  of  xy. 

From  what  has  been  faid,  it  appears  that  the  differential 
here  required  is  ydx  4-  xdy  4-  dxdy,  that  is,  we  have 
d .  xy  —  ydx  4-  xdy  4-  dxdy  f . 

But, 

*  See  the  note  at  the  end  of  article  49. 

f  As  the  ingenious  author  has  touched  no  farther  on  the 
practice  than  feemed  neceffary  to  elucidate  his  theory,  I  fliall 
endeavour  to  fhow  (as  plainly  as  I  can  in  a  note )  how  to  find 
the  differentials,  or,  which  is  the  fame  thing  in  pra&ice,  the 
fluxions  of  products,,  powers,  roots,  and  fractions. 

1  ft.  To  find  the  fluxions  of  products,  fuch  as  xy,  xyz,  See. 

Example  I,  (x  4-  $)  X  (y  4 - y)  =  xy  +  xy  4-  yx  +  xy. 

V  z  But, 
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But,  with  refpect  to  this  equation,  I  obferve,  that  dx  and 
dy ,  being  infinitely  fmall,  in  comparifon  with  x  and  yy  the 

_ _ _  m 

But,  for  a  reafon  which  the  author  gives,  xy  (in  hia  notation 
dxciy)  may  be  rejected,  and  fo  the  fluxion  of  xy  is  xy  -f  yx. 
Example  %.  Thus  alfo,  the  fluxion  of 

xyz  is  xzy  4  yzx  -h  xyz. 

Example  3.  In  like  manner,  the  fluxion  of 

vxyz  is  vxyz  4-  vxzy  4  vyzx  4-  xzyv. 
sdly,  To  find  the  fluxions  of  powers,  as  x,  xT,  Sec. 
Example  I.  In  the  fir  ft  example  above,  we  had  xy  +  yx  for 
the  fluxion  of  ary  Let  a;  —  y9  then  xy  xy  -  and  xy  4-  yx 
=  .  x  4  xx  or  2fXx,  will  be  the  fluxion  of  H. 

Example  2.  In  the  fecond  example  above,  let  x  -  y  2=  z 
then  xyz  will  become  x3,  and  *yz  4  xzy  4  yzx  will  become 
xxx  4-  xxx  4  xxx%  or  34  4,  which  will  be  the  fluxion  of  xK 
Example  3.  In  like  manner,  if,  in  the  3d  example  above* 
v  ™  x  —  y  z,  the  fluxion  of  x*  will  be  4.x3  x. 

Thus  the  fluxion  of  xz  being  2x%9 that  of  x3  being  3  xzx9 
that  of  a?4  being  qTi,  Sec.  we  conclude  that  the  fluxion  of 


vi 
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any  power  of  x  whatever,  fav  x  ,  will  be  mx'  x.  Here 
the  index  in  ts  fuppofed  to  be  integral  and  affirmative ;  but 
the  fame  formula,  mutatis  mutandis^  ferves  where  m  is  frac¬ 
tional  or  negative. 

3clly,  Before  we  proceed  to  powers,  whofe  indices  are  ne¬ 
gative,  it  will  be  neceflary  to  contemplate  very  attentively 
inch  ferics  as 


Y id-  Y»  ■>  *  :  ^  iT 
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or,  v4,  x3,  x 


2,  at,  4°,  x  ,  x  *  x  3 ,  x  Sec. 


where  the  law  of  continuation  of  the  powers  is  a  fuccefiive 
divifion  by  x9  and  that  of  the  indices  a  fucceffive  fub traction 


of  1  ;  fo  that  x  ,  x  ,  Sec.  in  the  fecond  feries,  is  equiva- 
1  •*  1 

lent  to  —  ,  — t-,  &c^  in  the  fir  ft;  or,  in  other  words,  the 

A*  ■ 


negative  indices  —  I,, — 2,  Sic.  of  x  ,  x  ,  See.  con- 
fidered  as  multipliers,  are  equivalent  to  the  pofitive  indices 

j,  2,  Sec,  of  — r,  Sec,  confidering  8ec.  as  di- 


X*  '  X 


^72  —  I 

yifors.  Hence  thy  general  formula,,  mx  x3  becomes 

■  m  ~~  1  .  vi  x  .  n 

;  and  thus  the  fluxion 

©I 


mx 


xy  or - : — 
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Uft  tertn  dxdy  is  Ltfelf  infinitely  fmall  in  comparifoti  with  each 
of  the  others ;  that  is,  that  the  quotient  of  this  laft  term  by 
either  of  the  other  terms  is  an  infinitely  fmall  quantity.  If, 

therefore, 

^ ■  -- 1  *  '■ - - - ? - - - -  - - - - - - * - * 

r  *  1  r  “ 1  ♦  “2  .  — * 

or - ,  or  or  x  ,  is  —  ix  x,  or  —t~ ; 

X  xz 


C  1  r  -2  .  —2—1. 

or  — - ,  or  of  x  ,  is  —  %x  xy  or 

xz 


—  2x 
,v3  * 


r  I  r  —3  •  -3~*. 

— r,  or  of  x  ,  is  —  q  v  or  — —  ; 

x3  7  7  °  7  x4  7 


x3 

I 


-4 


-4-i  . 


of  ~r,  or  of  x  my  is— 4^  or 


—  \x 


X3 


;  andfo  of  others. 


4thly,  Before  we  Can  find  the  fluxions  of  powers  with 
fractional  indices,  commonly  called  roots,  we  muft  very  at¬ 
tentively  confider  the  law  of  continuation  in  fuch  feries  as 

I  ' 

x*y  xzy  x1,  Xzy  &c.  contin ually  extracting  the  fquare  root, 

i 

x9,  x3y  x1  y  x' y  &c.  . . .  ■■  1  — - the  cube  root, 

I 

xr6y  x*y  xly  x +,  &c.  - - the  biquad,  root, 

- - cube  root  of  the  fquare. 


9  3_  __  _ 

XTy  XZ,  X1  y  X3y  8tC.  - - - 

Here  we  fee  that  it  is  not  more  than  certain  that  xz  is  the 


fquare  root  of  * 4,  or  x  the  fquare  root  of  xz,  than  that  x11 
is  the  fquare  root  of  x,  And,  by  the  fame  law  that  x3  is  the 
cube  root  of  x9,  and  x  the  cube  root  of  ,v3,  we  may  affirm., 

I 

that  xJ  is  the  cube  root  of  x}  &c.  Thus,  then,  we  may  fafely 

Jt  I  X 

write  xz  for  Vx,  ^for  df  x9  xT  for  $x\  &c.  and  univer- 

m 

(ally,  x  *  for  %/xm.  This  being  underflood,  it  will  be  evi¬ 
dent  that  the  general  formula,  m™  1  x. ,  by  writing  —  for  my 


m 


nt  —  n 


VI 


muft  become  — •  x 
n 


n 


—  I 


iiuiou 


or  or  xzy  is  \x 


VI 

or  — 
n 

—  i  . 


1  I 

0.f  Xy  qr  x  * ,  is  -jX  x  — ~  -j 


n 

X. 

And  h 

f 

<a.r» 

X 

X 

l 

2XZ 

• 

I  ^ 

—  3  A 

X 

X 

3X* 

or 
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therefore,  dxdy  be  negle&ed  in  the  preceding  equation,  it 
will  then  become  d  .xy  —  xdy  -f- ydx ,  which  is  what  I  call  an 
imperfect  equation.  But,  fince  imperfedf  equations  (by  ar- 
v  tides  31  and  34)  may  be  employed  like  rigorous  ones,  with-* 
out  inducing  any  error  into  the  refult,  it  is  evident  that  I  may 
ufe  this  laid  equation  inftead  of  the  firfl: ;  and,  as  it  is  more 
Ample,  I  {hall  by  its  help  abridge  my  calculation. 

I  fay,  then,  that  the  differential  of  the  product  of  two  va*- 
riable  quantities,  is  equal  to  the  product  of  the  firft  variable 
quantity  into  the  differential  of  the  fecond,  plus  the  produdf 
of  the  fecond  variable  quantity  into  the  differential  of  the 
firfd.  And  this  proportion  will  be  one  of  thofe  which  (in 
article  35)  I  have  called  imperfect  propofitions,  that  is,  which 
are  capable  of  being  expreffed  by  imperfe£f  equations,  and 


of  v7,  or  is  x  =  -Lx  % x  : 

of  $  x\  or  x is  |-vJ  x  =  jX  \v 


X 


4  A’ 


3  > 
+ 


2x 
r  J 

i*2 


and  fo  in  -fimilar  cafes, 

5thly,  The  fluxion  of  a  fraction  maybe  found  by  confiderT  ' 
i’ng  it  as  the  produff  of  the  numerator-  and  denominator, 

.  dC  '  *  \ 

giving  the  latter  a  negative  index.  Thus - is  equivalent  to 


—  1 


y  X  x ;  and  as  the  fluxion  of  xy  is  yx .+  xy,  fo  the  fluxion 

■V  .  —  j  *  .  * 

of  - — ,  or  of  its  equivalent  y  '  X  x  muff  be,^ 

~ -  \  ■  v  r \  1  ■  .  ^ 


w  I 


.  \  ,  /  *-  2 .  \  x  xy 

y  xx)+[-y  ^y-y  = 

yx  —  xy  •  ■  • 


r2.v  *r-  yx) 


J 


JT 


' . . .  .  .  ... 

The  fluxion  of  a  fra&ion,  — ,  may  alfo  be  found,  but  nof 

y 

fo  elegantly,  by  adfually  dividing  #•+  x  by  y  4 - y.  - 

The  above  is  a  fpecimen  of  a  very  eafy,  and,  in  fome  mea- 
fure,  new,  manner  of  treating  tfle  fundamental  procelfes  of 
fluxions,  which  I  long  ago  mentioned  to  Mr.  Tilloqh,  and 
which,  with  fome  thoughts  on  prime  and  ultimate  ratios, 
J  intend  to  offer  him  for  publication,  when  I  have  time  to 
draw  up  the  paper,  and  he  has  room  to  infert  it  in  the,Philo-, 
iophieal  Magazine,— W.  D. 

which* 
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which,  like  them,  lead,  neverth'elefs,  to  refults  rigor 011  fly 
exact  ■  '■ 

57,  By  proceeding  as  in  the  laft  article,  we  (hall  find  the 
imperfect  equation 

d .  xyz  ~  xydz  -f-  xzdy  +  yzdx . 

!  TO 

In  like  manner  we  fhall  find  the  imperfect  equation  d.x 
--  dx  &c. 

And,  by  the  fame  kind  of  procedure,  we  difeover  the  im- 

r  p.  .  7  x  ydx  —  .rA 

perfect  equation  d  .  —  =  - - - . 

■y  t  yy 

58.  Such  arc  the  principal  rules  of  the  Differential  Calculus. 
Let  us  now  proceed  to  thofe  of  the  Integral  Calculus,  which 

is  the  Inverfe  method  f*  * 

1.  Since 


*  If  from  the  imperfedf  equation  d  .xy  —  xdy  +  ydx,  I  wifhed  to 
derive  a  rigoroufly  accurate  equation,  I  might  do  it  at  once,  by  re- 
fforing  the  term  dxdy ,  which  it  wants.  But  I  might  alfo  effect  it 
in  the  following  manner.  Dividing  the  preceding  equation  by  dy, 

for  example,  I  obtain  the  new  imperfect  equation  — — -  =  y  —■ 

+  x ;  and  as  (by  article  19)  an  auxiliary  quantity  differs  infinitely 
little  from  its  limit,  I .  may  fubftitute  in  this  lalt  equation  Vim. 

fd .  xy\  .  ^  _  d .  xv .  f  dx\  .  „  .  „  dx 


fd . 

V  dy  ) 


inftead  of  itfelf,  and 

dy 


l  Hm-  (t)  1 


inftead  of 


dy  J  dy 

felf.  Now,  it  thence  becomes  lim.  —  y  X 


it- 


-f  x. 


But  every  limit  is  (by  article  17)  an  affigned  quantity  3  therefore, 
though  dx  and  dy  are,  themfclves,  auxiliary  quantities,  lim.  ^ 

\  '  .  •+"  *  * 

~j~J  are  affigned  quantities.  All  the  terms,  therefore,  of 

the  preceding  equation,  lim. 


V  dy 


y  X  lim.  (““r")  +  x> 


are 


affigned  quantities;  and  corifequently  (by  article  34)  this  equation 
is  neceiTarily  and  rigoroufly  exaid. 

f  The  author  touches  the  practice  of  the  Integral  Calculus  as  flightly 
as  he  does  that  of  the  Differential;  but  the  former  does  not  fo  directly 
bear  on  his  fubjedt  as  the  latter;  and,  if  it  did,  I  could  not  expedt  to  be 
Indulged  with  fo  long  a  note  as  I  have  given  on  the  other ;  and  which, 
after  all,  is  but  a  flight  and  imperfedt  general  outline.  For  particular  iri- 
(huL dhotis,  the  reader,  who  is  acquainted  with  the  neceffary  prrfcognita, 

muff 
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1.  Since  the  differential  of  .v  is  dx9  the  integral  of  dx  will 
be  x;  that  is,  we  (hall  have  f  dx  x.  But,  as  the  differen¬ 
tial  of  a  +  x  is  alfo  dx  (by  article  55)  it  follows  that  the  in¬ 
tegral  of  dx  is  as  juftly  expreffed  by  a  -b  x,  as  by  x  alone  ; 
and  that,  in  general,  every  differential  hath  as  many  various 
integrals  as  we  may  choofe  to  aftign  to  it;  but  that  all  thefe 
integrals  only  differ  by  a  conftant  quantity.  It  fuffices,  there¬ 
fore,  to  determine  one  of  them,  and  to  add  fome  conftant 
quantity  to  reprefent  all  the  reft;  that  is,  all  the  poftible  in¬ 
tegrals  of  dx  will  be  represented  by  x  4-  A ,  the  quantity  A 
being  a  conftant  quantity,  taken  at  pleafure. 

2.  Becaufe  the  differential  of  x  +y  -f  %  See.  is  dx  +  dy  -f- 
dz  & c.  the  integral  of  this  differential  will  be  .r  +y  +  z  &c. 
+  A. 


3.  The  differential  of  xy  being  xdy  +ydx  (by  article  36) 
as  well  as  that  of  xy  +  A,  the  integral  oi'  xdy  -\-ydx,  will  be 
reciprocally  xy  +  A. 


4.  In  like  manner,  we  ftiall  find  the  integral 


ydx  —  xdy 

of ' - — 

yy 


X 


to  be - b  A. 

y 


in —  i 


5.  So  likewife  we  ftiall  find  that  the  integral  of  ?nx  dx 


m 

is  x  •+•  Ay  &c. 

Such  are  the  principal  rules  of  the  Integral  Calculus.  We 
proceed  to  (how,  by  fome  particular  examples,  the  applica¬ 
tion  of  thefe  rules,  and  of  thofe  of  the  Differential  Calculus  J, 
bath  which  we  fhall  do  as  fuccindlly  as  poftible. 


Application  of  thefe  general  Principles  to  fome  Examples. 

59.  An  elliptic  curve  AMB  (fig.  3.)  being  given  to  find 

mud  have  reeourfe  to  more  extenfive  works,  fuch  as  the  Fluxions 
of  Sirnpfon,  Emerfon  or  Maclaurin,  and  above  ail,  thofe  of  Dkton  or 
L’Hofpital,  as  mandated  and  augmented  by  Stone;  which  two  lad,  efpe- 
cially  Ditton’s,  are  generally  Confidered  as  the  plained  works  on  the  lub- 
je£t.  The  perfpicuity  of  Simplon’s  excellent  tra£i,  in  his  Select  Mathe¬ 
matical  Exercifes,  has  been  already  mentioned.  The  fame  excellent 
quality  pervades  the  dx  Differtations  on  the  progrefs  of  Geometry,  in- 
ferted  in  “  The  Mathematician,”  printed  in  1751,  of  which  the  three 
lad  are  confined  to  Fluxions. — W.  D» 

4  the 
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fire  tub  tangent  TP,  anfvvering  to  -M,  which  reprefents  any 
given  point  whatever  of  that  curve. 

Let  AB  be  the  tranfverfe  axis  of  the  curve,  for  one  half  of 
which  put  a,  and  for  one  half  of  the  conjugate  put  b ;  and 
Jet  x  reprefent  the  abfcifs  AP,  andjr  the  ordinate  PM.  We 
fli all  then  have, 

lh  ■ 

yy  —  —  {lax  —  xx). 

.  -  aa  x 

This  being  laid  down,  let  a  new  ordinate  NQ  be  drawn  infi¬ 
nitely  near  to  MP ;  that  is,  let  this  auxiliary  line  NQ  be  at 
firtl  drawn  at  any  arbitrary  diftance  whatever  from  MP,  and 
let  the  former  then  be  fuppofed  to  approach  the  latter  conti¬ 
nually,  fo  that  their  ultimate  ratio  may  be  a  ratio  of  equality. 
The  lines  MO  and  NO  will  then  be  the  refpebtive  differen¬ 
tials  of  x  and  y  (by  article  49).  Now  the  fimilar  triangles 

1  PM  and  MZO,  give  Wp  =  But  it 

is  evident,  that  the  more  NQ  approaches  to  M,P,  the  more 

will  Z N  dimlnifh  in  comparifon  with  NO,  and  that  their 

ultimate  ratio  will  be'C.  Therefore  ZN  is  infinitely  fmall 

,  .  ,  _  .  TP  MO  . 

compared  with  A70;  and  confequently  — ~  is  an 


TP 


dx 


imperfedl  equation  (by  article  31);  that  is,  —  ^ 

imperfect  equation. 

Farther,  the  equation  of  the  propofed  curve  being', 

bb 


-  is  an 


yy 


aa 


[yiax  —  xx), 


we  fhail  thence  have  this  other  imperfect  differential  equa¬ 
tion, 

,  •  bb 

(adx  —  xdx): 


aa 


In  this  laft  equation,  then,  fubftituting  the  value  of  dx, 
TP  dv  - 

namely,  — found  by  the  firff,  and  reducing,  we  have 

aa  yy 

the  required  fubtangent  ir  =  ~yr  X  , 

an  equation  free  from  infinitefimal  quantities,  and  which  is 
netefiarily  and  rigoroufly  accurate. 

*  For,  in  the  ellipfe,  az  :  P  ■  '  (za — '•'*)  •  -v  D, 

Vol.  IX.  G  Co.  Other* 
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60.  Other  wife  :  Let  us*  eonfider  the  propofec)  curve  as  £ 
polygon  of  an  infinite  number  of  fides ;  that  is,  infiead  of  the 
curve,  let  us  take  a  polygon  of  any  number  of  fides  whatever, 
‘and  let  us  then  fuppofe  that  number  of  fides  to  increafe  con¬ 
tinually;  fo  that  the  ultimate  relation  of  the  polygon  to  the 
curve  may  be  a  relation  of  identity  As  it  is  absolutely 
impoffible  that  the  curve  can  be  accurately  confidered  as  a 
polygon,  the  equations  by  which  IJhall  exprefs  the  condi¬ 
tions  of  the  problem  depending  on  that  hvpothefis  will  not 
be  exadf.  But,  fince  the  polygon  isfuppofed  to  approach  con¬ 
tinually  to  the  curve,  the  errors,  which  may  exift  in  thefe 
equations,  may  be  diminifhed  as  much  as  we  pleafe;  and  hence 
thefe  equations  will  be  what  I  call  imperfe£t  equations. 

Thus  the  triangles  T'MP  and  MNO  give  the  equation 
T’P  MO 

~y~p  =  and  fubftituting  TP  for  T'P ,  which  differs 

infinitely  little  from  it,  we  ffiall  have  this  imperfect  equation 

TP  MO  TP  dx  ,  r  .  .  .  ,  r 

-777;  —  or  — -  =  -*7—,  the  lame  with  that  before 

AvlP  NO  y  dy 

found,  and  which,  being  combined  with  the  equation  of  the 

curve,  will  give  the  fame  refult. 

.  & 

61.  Again:  We  may  apply  to  this  problem  the  method 
of  indeterminates,  without  making  any  alteration  in  the  pro* 
cefs.  After  finding  the  two  imperfect  equations, 

f=J¥’ and  v*  =  £  {wdx  ~ lxdx)' 

I  add  mentally  the  quantity  <t>  to  one  of  the  fides  of  the  firfi 
equation,  in  order  to  render  it  rigoroufly  ex  aft ;  and  I  intro¬ 
duce,  in  like  manner,  into  the  fecond,  a  quantity  which 
renders  it  equally  accurate.  The  quantities  thus  underftood, 
namely  and  are  therefore  infinitely  fmall  compared 
with  thofe  to  which  they  are  mentally  added.  This  being 
fettled,  1  compare  the  two  preceding  equations,  without 
having  any  regard  to  the  quantities  and  But  as  the 


aa 


bh 


equation  refulting  from  this  equation,  namely,  TP  : 

yy 

X  - ,  may  not  be  exa£t,  I  again  add  mentally  a  quan- 


& 


X 


Look  back  to  tfte  fecond  notv  on  article  42. — W.  D. 
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tity  3>'7  which  may  render  it  fo.  This  quantity  $fl  can  only 
be  infinitely  fmall ;  but  I  boon  find  that  it  is  abfolutely  no¬ 
thing;  becaufe  the  other  terms  of  the  equation  are  free  from 
infinitely  fmall  quantities.  For?  by  Ringing  all  the  terms  of 
the  equation  to  one  fide^ 

lb 


this  equation,  |  TP 


X  - 

aa  a 


yy  \ 

—jc] 


4-  =±  o, 


can  have  no  place  in  the  Method  of  determinates,  unlefs 
each  particular  term  be  equal  to  o;  confequently  ==  g, 
lb  yy 


and  TP  = 


X 


as  before. 


aa  a  —  x4 

62.  It  appears,  in  general,  from  what  has  been  faid,  that, 
if  we  put  P  for  the  fubtangent  of  any  curve  whatever,  vye 

dye 

fhall  have  the  imperfect  equation  P  —  y  ;  and  conftj- 

tiy 


(  Jx  \ 


quently  (by  article  34)  the  equation  P  —  y  X  lim.  w*b 

be  rigoroufly  accurate. 

If  we  put  Q  for  the  angle  Included  between  the  tangent  of 
the  curve,  in  any  point  whatever,  and  the  correfponding  ordi¬ 
nate,  we  fhall  evidently  have 

the  Tangent  of  Q  — 


P  y 

—  and  the  Cotangent  of  Q  —  -jy  ; 


hence  vye  have  the  imperfect  equations. 
Tan p\  Q  = 


dy 


.  ,  and  Cot.  Q  =  .  , 

ay  ax 

or  the  rigoroufly  accurate  equations, 

Tang.  Q  —  lim.  [~f~)  and  do/.  Q  —  I'm. 

63.  Problem  II.  Required  the  value,  which  muft  be  at¬ 
tributed  to  x y  in  order  that  it’s  function  \V2ax  —  xx  may 
be  a  maximum y  that  is,  greater  thai}  if  any  other  value 
whatever  were  attributed  to  x\ 

Make  y/2ax  —  xx  —  yy  that  is  yy  —  2 ax—xxy  and  con- 
ftrud:  a  curve,  whole  abfeiffe  is  x3  and  its  ordinate  y;  and  the 
problem  will  then  be.  To  find  the  greateft  ordinate  of  tha£ 
curve.  Now,  fince  from  the  point  M  the  ordinates  decrease 

*  The  radius  is  here  confidered  as  unity  ;  and  therefore, 

Tang.  1  ;  :  P  :  y}  ScC.—W.  D. 

G  ? 


t 
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both  towards  A  and  towards  B,  it  is  evident  that  the  tangent 
to  the  curve  at  the  point  M,  ought  to  be  parallel  to  the 
line  AB.  Then  by  putting  (as  in  article  62)  Q  for  the  angle 
formed  by  the  tangent  and  the  ordinate,  we  (hall  have,  at  the 

point  M,  Cot.  Q  =  0,  or  Lim ,  o.  I  find,  there ^ 

fore,  the  differential  of  the  equation  of  the  curve,  and  I  get 
the  im  per  fed  equation, 

jt  '  t  r  <h  a  -  * 

yay  =  aax  —  xdx\  or  — —  =  -  : 

-  dx  y 

and  therefore  the  rigoroufiy  accurate  equation  will  be 


lim.  (4- 

\  dx 


) 


a  —  x 


y 


or  Cot.  Q 


a  —  x 

y 

a  —  x 


y 


o,  or. 


But  we  ought  to  have  Cot,  Q  =  o;  therefore 

laftly,  a  ~  x,  which  was.  to  be  found. 

64.  The  procefs,  therefore,  for  difcovcring  the  greated:  or~» 
dinate  of  any  curve  whatever,  is  to  find  the  differential  of  its 

equation,  and  thence  the  value  of  lim.  which  muff  be 

made  equal  to  nothing.  This  rule  is  commonly  enunciated 
by  faying  (imply,  Find  the  differential  of  y,  and  make  dy 
=  o.  But  what  this  enunciation  gains  in  brevity,  it  lofes  in 
accuracy. 

65.  Problem  III.  To  determine  the  abfciffe  and  ordinate, 
anfwering  to  the  point  of  inflection,  in  a  propofed  curve. 

Let  ABMN  (fig.  5.)  be  the  propofed  curve;  AP  the 
abfciffe,  and  MP  the  ordinate  correfponding  to  M,  the  point 
of  inflection  fought,  and  let  MK,  a  tangent  at  that  point,  be 
drawn.  It  is  plain  that  the  angle  KMP  is  a  maximum ,  that 
is,  greater  than  the  angle  LNQ,  formed  by  any  other  tangent 
whatever  NL ,  and  the  correfponding  ordinate  NQ.  The 
tangent,  therefore,  of  the  angle  KMP  is  alfo  a  maximum, 
and  its  cotangent  a  minimum .  But  the  cotangent  (by  ar¬ 
ticle  62)  is,  in  general,  lim.  (qyy)  ’•  and  confequently  (by 


article  63)  we  have  lim 
be.  found  „ 


im. 


d.lim. 

V  dy  ] 

dx 


^  ==.  o,  whicl 


hich  was.  to 


For 
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For  example,  let  the  equation  of  the  propofed  curve  be 
by  —  ax 2  —  the  differential  of  which  will  be  the 

i 

imperfect  equation,  b^dy  =  laxdx  —  3 x7dx , 


or  the  accurate  one,  lim,  = 


2  ax 


3X 


therefore 


2 ax  —  3^ 


or 


lim .  f 


h* 

d  {zax  —  3xa) 

dx 


is  a  minimum , 


) 


=  o, 


-a 


* 


and  hence  we  have,  3#  —  6#  =  0,  or  #  —  T, 

66,  Problem  IV.  To  find  the  area  of  a  parabolic  feg¬ 
ment. 

Let  AMP  (fig,  6.)  be  that  fegment;  if  we  fuppofe  the 
abfcifle  AP  to  be  increafed  by  the  infinitely  fin  all  quan¬ 
tity  PQ ,  the  fegment  will  increafe,  in  the  fame  time,  by  the 
quantity  MNPQ. ;  that  is,  PQ  being  fuppofed  the  differen¬ 
tial  of  x,  MNPQ  will  be  the  differential  of  the  fegment  whofe 
iurface  is  required.  Converfely,  therefore,  that  fegment  is 
the  integral  of  MNPQ ;  that  is,  AMP  ■=  /(MNPQ).  But, 
letting  fall  MO  perpendicular  to  NQ,  it  is  evident  that  the, 
ultimate  ratio  of  the  fpace  MNO  to  the  fpace  MOPQ  is  o. 
7"he  former  fpace,  then,  is  infinitely  fmall,  compared  with 
the  latter  *  and  hence  we  have  the  imperfect  equation  MNPQ 
c==  MOPQ.  Subflituting,  therefore,  the  fecond  of  thefe 
quantities  for  the  firft,  in  the  accurate  equation,  AMP  = 
J  (MNPQ ),  we  (hall  have  the  imperfect  equation, 

AMP  =  /(MOPQ ),  or  AMP  =.  /ydx. 

But,  calling  the  parameter  of  the  parabola  P,  the  equation  of 
that  curve  is 

yy  —  Px  \  whence  dec  —  --—3—, 

an  imperfect  equation.  Subftituting,  then,  for  dx ,  in  the 
firft  imperfect  equation  (AMP  —  fydx)  its  value  in  the 
fecond,  we  fhall  have  this  new  imperfect  equation 

^  (by  article  58); 


AMP  = 


But/ 


ly^dy  -v* 


*  In  this  folution,  the  author,  or  rather  perhaps  the  printer,  had  by 
mi ftake  put  minimum  for  maximum ,  and  maximum  for  minimum  ;  but  l 
have  made  the  neccffary  ‘alterations. — W.  IX 
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and  therefore  AMP  =  ™-*#  £n  equation,  which,  as-  it  con-, 

tains  none  other  than  affigued  quantities,  cannot  but  be 
licrorouilv  accurate,  a.  e.  i . 

'The  fame  method  by  analogous  rc'afonings,  maybe  ap¬ 
plied  to  the  quadrature  of  all  other  curves,  and  it  is  eafy  to 
extend  it  to  their  redtifi cation,  as  well  as  to  the  inveftigation 
of  folids, 

Conclufion . 

(68.)  Thefe  few  examples  may  fufnee  to  convey  fome 
idea  of  the  fpirit  of  the  Infinitefimal  Analyfis.  In  vain  will 
its  oppofers  objedl,  that  to  admit  errors,  as  we  do,  by  em¬ 
ploying  i mpef fed  equations,  is  to  ruin  mathematical  cer¬ 
tainty.  For  how  can  thefe  errors  be  dangerous,  when  we 
ate  polTeffed  of  infallible  methods  of  eliminating  them, 
and  of  marks  by  which  we  know  with  certainty  that  they 
have  disappeared  ?  Shall  we  renounce  the  immenfe  advan¬ 
tages  which  this  calculus  affords,  for  fear  of  deviating,  for  an 
inftant,  from  the  rigorous  procedure  of  elementary  geometry  ? 
Or,  fihall  we  prefer  a  thofny  foot-path  in  which  it  is  fo  dif¬ 
ficult  to  avoid  being  bewildered,  to  the  plain  and  eafy  road  by 
which  this  analyfis  conducts  us  to  difeoveries  ?  Of  the  former 
defeription,  we  fliall  find  the  Method  of  Limits  to  be,  if  we 
fhould  wifli  excluf  vely  to  employ  it.  For  they  who  wifi)  to 
pro  fori  be  the  notion  of  infinitefimal  quantities^  are  reduced 
to  the  neceffiify  of  {applying  their  place  by  common  Algebra, 
which  p  re  fonts-  numberlefs  difficulties,  or  obliged  to  ufe  the 
words  infinite  and  infinitely  finally  even  while  they  are  de¬ 
crying  them,  and  treating  as  chimerical  the  very  things  of 
which  they  are  the  fymbols.  We  ufe  thefe  terms,  fay  they, 
only  in  a  figurative  fenfe.  But  I  afk,  Whether  a  figurative 


*  Had  our  ingenious  author  proceeded  here  to  fubflitute  for  Ps 

its  value  (by -the  equation  of  the  parabola)  — ,  he  would  have  h^df 

x 


AMP 


2f  ■  y 


2y 


3 


X 


3  X 


T 


that  is,  the  parabolic  fegment  AMP,  and  confequently  the  whole 
parabola^  is  two  thirds  ofi  a  rectangle  ofi  the  fame  bafie.  and  altitude. — - 

w.'ix  • 


and 
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find  abflrufe  fiyle  be  that  which  comports  with  the  tim  pi  icily 
of  the  mathematics,  and  dill  more  with  that  rigorous  accu¬ 
racy  with  which  the  onpugners  of  the  theory  of  infinities 
ought  to  fortify  tbeinfelves  ?  Do  not  the  Method  of  Limits 
and  that  of  Infinitefimals  lead  to  the  fame  rcfiflts ;  or  rather 
Are  they  not  the  fame  method  differently  employed  ?  In  a 
word,  are  not  the  fame  ideas  to  be  reprefented  in  both,  and 
the  fame  relations  to  be  expreffed  ?  Why,  then,  may  we  not 
xeprefent  thefc  ideas,  and  exp  refs  thofe  relations,  in  the  molt 
clear  and  hippie  manner? 


-***  M.  Bude,  an  ingenious  French  clergyman,  in  a  letter 
from  Bath,  to  the  editor,  dated  the  8th  inllant,  wherein  he 
mentions  the  Phiiofophical  Magazine  with  deferved  com¬ 
mendation,  (hows  that  the  author’s  expreflion,  in  §  36, 


name 


3  /  y  _  \  _ _ 

-'Ay  a  —  xJ  ‘  V  y  [a—  x)  .  ( 2a  —  2  x  —  HlZ)  / 


yMZ  4  aRZ  -  xRZ  ^ 


-  y  a  —  xJ  \  y  v 

becomes  correct  by  the  infer  lion  of  a  parenthefis,  or  vincu¬ 
lum  ;  that  is, 

TP  y  v  ,  T'T  r  yMZ  -f  aRZ  -  xRZ  q\ 

- - •=-  --  1  J=o, 


that  (■ 


;)■+  ( 


'  y  a  —  x‘  v  y 

4.  equivalent,  as  it  ought  to  be,  ta 

,  .  TP  4  T'T 

the  equation  — — - - 


i  ( 4  4’)  ( ta  — -  tx  — MZ )  -1 J 
2y  +  RZ 


2  a 


2x 


But  [  can  by  no  means  join  M.  Buec  in  thinking  the  omiffion 
of  the  parenthefis,  which  he  has  fupplied,  a  trifling  circum¬ 
stance,  or  that  fuch  omiffion  ce  is  very  common  among  al- 
gebraifls.”  On  the  contrary,  I  have  always  apprehended,  that 
without  fome  character  to  diftinguifh  compound  quantities 
from  Ample  ones,  many,  or  mo  ft,  algebraic  proceffes  would 
be  unmanageable, and  their  rebuffs  often  wholly  unintelligible* 
I  mud  add,  that  I  think  it  would  he  difficult  to  point  out  g 
(ingle  work  on  algebra,  or  fluxions,  to  which  the  author  and 
the  printer  have  done  juftice,  and  in  which  the  vincula,  when, 
neceflary,  or  even  proper,  have  been  verv  commonly  omitted. 
In  this  very  inltanee,  M.  Buee  acknowledges  that,  from  the 
want  of  a  parenthefis,  u  inffead  of  — -  (a  —  .r )RZfy  which  it 
ought  to  be,  we  have  4  (a  —  x)  RX  j”  in  oilier  words,  that 
the  quality  of  this  materia!  part  of  the  expreffion,  is  as  com¬ 
pletely  changed  by  the  omiffion,  as.  the  fenfe  of  a  ehemift 
would  be  by  writing  ioJ  above  the  zero  of  the  ihennometer, 
inftead  of  icF  below  that  point.  In  fa 61,  we  find  that,  in 
molt,  if  not  all,  books  ou  algebra,  from  thofe  of  old  Harriot 
6  and 
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arid  Defcartes,  down  to  the  excellent  Compendious  Coiirfel 
of  the  Mathematics  very  lately  published  by  E.  M.  G.  Le~ 
inoine  (d’Effcies)  and  Dr.  Hutton,  that  the  vincula  are  very 
Seldom,  if  ever. omitted,  where  they  ought  to  be  inferted;  and 
that  they  are  fome times  inferted  where,  with  but  little  danger 
of  mistake,  they  might  have  been  omitted.  ' 

In  the  original  (as  well  as  the  tranflation)  of  the  preced¬ 
ing  little  work,  the  ingenious  author  has  not  omitted  a  Tingle 
vinculum  which  could  affedt  the  fenfe  of  his  Simplest  expref- 
lions ;  and,  in  feveral  instances,  he  has  inferted  that  charac¬ 
ter  where  it  might  have  been  fpared* *  Hence  it  was  next  to 
impoffible  for  me  to  fufpedt  that  he  (or  the  printer)  had  for¬ 
gotten  to  infert  it  in  the  instance  in  queftion,  and  thus  had 
inadvertently  made  the  only  expreffion,  at  all  defervihg  the 
name  of  complex,  a  folitary  exception  to  an  inclifpenSible  rule, 
which  otherw'ife  had  been  univerfally  obferved,  throughout 
the  piece .—W.  D. 


VI.  On  the  Utility  of  Birds  in  defraying  Infers  and  other 
produdtions  hurtful  to  Mankind. 

W  HEN  the  deftrudtion  and  wade  of  the  fruits  of  the 
earth,  occasioned  by  birds  and  infedts,  is  duly  considered, 
we  ceafe  to  wonder  at  the  anxiety  of  agriculturists  and  others 
in  feeking  out  means  for  the  deitrudtion  iometimes  of  the'one 
and  fometimes  of  the  other,  according  as  particular  circum¬ 
stances  have  made  the  havoc  of  either  more  or  lefs  obfervable 
on  their  fields.  Indeed,  on  a  haSty  view  of  the  fubjedt  the 
only  matter  that  Strikes  the  mind  with  furprife  is,  that  un¬ 
wearied  and  unceafmg  means  have  not  been  generally  fol¬ 
lowed  to  extirpate  many  of  thole  peits  which  ail  mankind 
feem  equally  to  have  an  intereft  in  destroying ;  for,  every 
thing  that  diminishes  the  profits  of  the  farmer  adds  to  the 
price  of  the  neceSTaries  of  life — and,  confeqtiently,  adds  to 
the  quantum  of  labour  performed  by  every  individual. 

*  But,  in  waging  war  againft  the  feathered  tribe  there 
ought  to  be  fome  discrimination,  and  the  fadt  on  a  clofe  ex¬ 
amination  of  the  Subject:  will  turn  out  to  be,  that  we  ought  to 
form  an  alliance  with  fome  qf  them,  as  far  as  protection  to¬ 
wards  them  can  favour  that  end,  with  the  view  of  the  auxi¬ 
liary  aid  they  may  afford  us  in  extirpating  the  hoStile  bands 

of 
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of  worms,  infers,  and  caterpillars,  which  often  deftroy  the 
very  germs  of  vegetable  life. 

We  are  led  to  thefe  reflections  by  perilling  Profeffor  Bar¬ 
ton’s  Fragments  of  the  Natural  Hiftory  of  Pennfylvania,  lately 
published  at  Philadelphia.  The  utility  of  the  following  re¬ 
marks  on  infeEls ,  as  the  food,  of  birds,  is  our  inducement  for 
laying  them  before  our  readers  ;  and  the  more  fo  as  feveral 
of  the  birds  are  natives  of  our  own  country,  and  a  careful 
oblervation  of  the  habits,  &c..  of  other  Britifh  birds  would 
in  a  flnort  time  enable  the  natural  hiftorian  to  point  out  fuch 
of  them  as  ought  to  be  protected  even  by  law.  We  need 
hardly  obferve,  that  many  which  partly  live  on  feeds  ought 
neverlhelefs  to  be  included  among  the  friends  of  mankind, 
on  account  of  the  greater  benefit  they  yield  by  alfo  deftroying 
many  infeds,  grubs,  and  other  noxious  vermin. 

“  It  may  in  the  firft  place  be  obferved,”  fays  Dr.  Barton, 
“  that  infeds  appear  to  be  the  firft  food  of  almoft  all  the  birds 
of  our  country.  The  more  I  have  inquired,  the  more  I  have  been 
convinced,  that  almoft  all  birds  live,  in  fome  meafure,  upon  in- 
feds.  Even  thofe  fpecies  which  confume  confiderable  quantities 
of  feeds,  berries,  and  fruit,  alfo  confume  large  quantities  of 
infeds ;  and  there  are  reafons  to  believe,  that  others,  whofe 
principal  food  is  the  nedar  of  plants-,  alfo  live  partly  upon 
thefe  infeds.  Thus  Mr.  Brandis  found  the  veftiges  of  infeds 

i  ° 

in  the  ftomach  of  the  trochilus,  or  humming-bird,  one  of 
the  laft  birds  one  would  have  fufpeded  of  feeding  on  animal 
food. 

c<  The  greater  number  of  our  fmaller  birds,  of  the  order  of 
gaffer  es,  feem  to  demand  our  attention  and  protedion. 
Some  of  them  feed  pretty  entirely  upon  infeds,  and  others 
upon  a  mixed  food — that  is,  infeds  and  the  vegetable  feeds, 
&c.  Many  of  them  contribute  much  to  our  pleafure  by  the 
melody  of  their  notes.  I  believe  the  injury  they  do  us  is  but 
final  1  compared  to  the  good  they  render  us.  I  fhall  mention, 
under  fix  different  heads,  a  few  of  the  ufeful  birds  of  this  and 
fame  other  orders. 

“  I.  Mufcicapa  acadica  of  Gmelin  ?  This  is  the  Idler 
crefted  fly-catcher  of  Pennant.  It  is  called,  in  Pennfylvania, 
the  lefler  or  wood -pe we.  This  little  bird  builds  in  woods 
Vol.  IX.  II  and 
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arid  in  forefts.  After  the  young  have  left  the  nefts,  the  pa¬ 
rents  condudt  them  to  the  gardens  and  habitations  of  men. 
Here  the  whole  brood  dwells  in  trees  near  the  houfes,  where 
they  are  fed  with  the  common  houfe-fly,  and  other  infedts 
that  are  caught  by  the  old  birds.  The  young  ones  are  foon 
capable  of  obtaining  their  food  in  the  fame  way;.  This, 
fpecies  of  mufcicapa  vifits  us  in  the  fpring,  and  commonly 
continues  with  us  until  late  in  September,  when  it  retires 
foutherly  to  winter. 

u  If.  The  motacilla  fialis ,  or  blue-bird,,  feeds  principally., 
if  not  entirely,  upon  infedts,  both  fuch  as  are  dying  and  fuch 
as  are  reptile.  It  is  faid  they  eat  currants. 

ee  III.  Moll  of  our  fpecies  of  pious,  or  wood-pecker,  ap¬ 
pear  to  me  to  be  very  ufeful  in  deftroying  infedts,  particu¬ 
larly  thofe  which  injure  our  fared:  and  orchard  trees.  It  is 
true,  thefe  birds  are  fometimes  injurious,  to  us,  by  eating 
fome  of  our  fined:  fruits,  particularly  our  cherries,  and  there¬ 
fore  pains  are  taken  to  expel  them  from  our  gardens.  But 
they  devour  vaft  numbers  of  infedts,  particularly  fome  of 
thofe  fpecies  which  prove  fo  dcftrudtive  to  the  trunk  of  the 
trees,  fuch  as  the  coleopterous  infedts,  which,  perhaps,  do  as 
much  mifchief  as  the  caterpillars. 

cc  IV.  As  a  devourer  of  pernicious  infedts,  one  of  the  mod; 
ufeful  birds  with  which  I  am  acquainted  is  the  houfe-wren, 
or  certhia  familiaris  P  This  little  bird  feems  peculiarly  fonci 
of  the  fociety  of  man,  and  it  mud:  be  confefiTed  that  it  is 
often  protected  by  his  interefted  care.  From  obferving  the 
ufefulnefs  of  this  bird  in  deftroying  infedts,  it  has  long  been 
a  cuftom,  in  many  parts  of  our  country,  to  fix  a  fmall  box 
at  the  end  of  a  long  pole,  in  gardens,  about  houfes,  &c.  as  a 
place  for  it  to  build  in.  In  thefe  boxes  they  build  and  hatch 
their  young.  VFhen  the  young  are  hatched,  the  parent  birds 
feed  them  with  a  variety  of  different  infedts,  particularly  fuch 
as  are  injurious  in  gardens.  One  of  my  friends  was  at  the 
trouble  to  obferve  the  number  of  times  a  pair  of  thefe  birds 
came  from  their  box,  and  returned  with  infedts  for  their 
young.  He  found  that  they  did  this  from  forty  to  fixty  times 
man  hour;  and,  in  one  particular  hour,  the  birds  carried 
food  to  their  young  feventy-one  times.  In  this  bufinefs  they 

were. 
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'  Were  engaged  the  greater  part  of  the  day  ;  fay  twelve  hours. 
Taking  the  medium,  therefore,  of  fifty  times  in  an  hour, 
it  appeared  that  a  Single  pair  of  thefe  birds  took  from  the 
cabbage,  fallad,  beans,  peas,  and  other  vegetables  in  the 
garden,  at  lead  fix  hundred  infedts  in  the  courfe  of  one  day. 
This  ealcidation  proceeds  upon  the  fuppofition,  that  the  two 
birds  took  each  only  a  tingle  infedl  each  time.  But  it  is 
*  highly  probable  they  often  took  feveral  at  a  time. 

“  The  fpecies  of  certhia  of  which  I  am  fpeaking  generally 
hatches  twice  during  the  courfe  of  the  fummer.  They  are 
very  numerous  about  Philadelphia,  and  in  other  parts  of  the 
United  States. 

(£  The  fadl  juft  related  is  well  calculated  to  Show  the 
importance  of  attending  to  the  prefervation  of  fome  of 
our  native  birds.  The  efculeht  vegetables  of  a  whole 
garden  may,  perhaps,  be  prefer ved  from  the  depredations  of 
different  fpecies  of  infedts  by  ten  or  fifteen  pair  of  thefe  fmall 
Tirds :  and,  independently  of  this  effential  fervice,  they  are 
an  extremely  agreeable  companion  to  man  ;  for  their  note  is 
pleafing.  A  gentleman,  in  the  neighbourhood  of  Philadel¬ 
phia,  thinks  he  has  already  reaped  much  advantage  from  the 
fervices  of  thefe  wrens.  About  his  fruit  trees  he  has  placed 
a  number  of  boxes  for  their  nefts.  In  thefe  boxes  they  very 
readily  breed,  and  feed  themfelves  and  their  young  with  the 
inledls  which  are  fo  deftrudtive  to  the  various  kinds  of  fruit 
trees,  and  other  vegetables. 

u  V.  The  fervices  of  the  ibis,  in  devouring  the  reptiles  of 
Egypt,  are  well  known.  They  procured  to  this  bird  a  vene¬ 
ration  and  regard  which  form  an  intefefting  fadt  in  its  hiftory, 
and  in  the  hiftory  of  human  fuperftitions.  The  ftorks  are, 
perhaps,  not  lefs  ufeful.  Pliny  tells  us,  that  thefe  birds  were 
fo  much  regarded  for  destroying  ferpents,  that,  in  Theffaly, 
in  his  age,  it  was  a  capital  crime  to  kill  them,  and  that  the 
punifhment  was  the  fame  as  that  for  murder.  Virgil  hints 
fit  the  ufeful nefs  of  the  ftork  when  he  defcribes  it  as  4  longis 
invifa  colubris.’  In  Holland,  even  in  our  times,  they  go 
wild,  protedted  by  the  government,  from  a  fenfe  of  their  ufe- 
fulnefs  in  the  way  I  have  mentioned. 

44  In  Britain,  if  it  were  not  for  the  herons,  and  fome  other 
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birds  of  this  tribe,  the  frogs,  and  toads,  and  other  reptile?, 
would  increafe  to  fo  great  a  degree  as  to  prove  a  real  nuifance. 
North-America  abounds  with  birds  of  this  order ;  and  we 
even  have  fome  fpecies  of  ibis  very  nearly  allied  to  the  ibis  oi 
Egypt — fuch  as  the  tantalum  loculator ,  or  wood-pelican,  the 
tantalus  ruber ,  or  fcarlet  ibis,  the  tantalus  fufcus,  or  brown 
ibis,  and  the  tantalus  albus ,  or  white  ibis.  Mr.  Bartram 
informs  us,  that  the  firft  of  thefe  birds  feeds  *  on  ferpents, 
young  alligators,  frogs,  and  other  reptiles.  It  is  commonly 
feen  near  the  banks  of  great  rivers,  in  vaft  marfhes  or  mea¬ 
dows,  efpecially  fuch  as  are  caufed  by  inundations,  and  alfo 
in  the  vaft  deferted  rice  plantations.’  This  bird,  both  with 
regard  to  his  general  afpebl,  and  his  manners  and  habits, 
may  be  conftdered  as  the  ibis  of  America.  In  the  midft  of 
all  their  fuperftitions,  I  do  not  find,  however,  that  the  na¬ 
tive  Americans  have  ever  paid  any  particular  regard  to  this 
bird.  I  cannot  learn  that  any  of  thefe  fpecies  of  tantalus  have 
ever  been  feen  in  Pennfyl vania. 

(i  VI.  Some  of  the  birds  of  the  vultur-kind  are  extremely 
ufeful  to  man,  by  deftroying  immenfe  quantities  of  carrion, 
which  ferve  to  vitiate  the  air,  and,  perhaps,  in  fome  inftances, 
to  give  rife  to  malignant  epidemics.  The  vultur  aura ,  or 
turkey-buzzard  of  our  country,  is  one  of  the  moil  ufeful  of 
thefe  birds.  In  Virginia  it  is  protected  by  a  law  of  that 
State.  The  Abbe  Clavigero  fpeaks  of  the  ufefulnefs  of  the 
cozcaquauhtli ,  or  king  of  the  zopilots,  the  vultur  papa  of  Lin¬ 
naeus.  c  The  zopilot,’  fays  this  writer,  c  is  a  moil  ufeful 
bird  to  that  country  (Mexico) ;  for  they  not  only  clear  the 
fields,  but  attend  the  crocodiles,  and  deftroy  the  eggs  which 
the  females  of  thofe  dreadful  amphibious  animals  leave  in 
the  fand,  to  be  hatched  by  the  heat  of  the  fun.  The  de¬ 
funct!  on  of  fuch  a  bird  ought  to  be  prohibited  under  fevere 
penalties.’ 

I  am  fenfble  that  thefe  few  fadts,  which  are  thrown 
together  without  any  regard  to  order,  can  be  of  little  ufe, 
except  in  as  far  as  they  may  turn  the  attention  of  other  per- 
fons,  who  poflefs  more  leifure  and  information  than  myfelfj 
to  the  fubjedt,  which  is  at  once  curious  and  important.  It 
appears  to  me  to  be  a  fubjedt  peculiarly  interelling  to  my 
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ooimtrymen.  Perhaps  few  parts  of  the  world  are  more  ki¬ 
dded  with  noxious  infeeds  than  the,  United  States.  The 
greater  number  of  thefe  infects  are,  I  believe,  natives  of  the 
country,  though  our  partiality  to  the  foil  which  gave  us  birth 
has  not  always  allowed  us  to  acknowledge  this  truth.  Thus 
we  give  to  the  Hedans  the  honour  of  introducing  among  us 
that  mod  pernicious  infeed,  the  Hedan-dy,  which,  for  feve- 
ral  years,  has  committed,  and  dill  commits,  fueh  alarm¬ 
ing  ravages  on  fome  of .  our  mod  valuable  grains,  par¬ 
ticularly  the  wheat  and  the  rye.  But  this  infect  is,  un¬ 
doubtedly,  a  native  of  America.  How  it  came  to  be,  far 
fo  long  a  time,  overlooked,  will  probably  be  mentioned  in 
a  memoir,  concerning  this  and  other  noxious  infebds,  which 
I  hope  to  publidi. 

6(  Many  of  the  pernicious  infeeds  of  the  United  States 
feem  to  be  increaiing  indead  of  diminishing.  Some  of  thefe 
infeeds,  which  originally  confined  their  ravages  to  the  native 
or  wild  vegetables,  have  fince  begun  their  depredations  upon 
Khe  foreign  vegetables,  which  are  often  more  agreeable  to 
their  palates.  Thus  the  hruchus  pifi ,  or  pea-fly,  is  a  native, 
and  feems  originally  to  have  fed,  in  a  great  meafure  unno¬ 
ticed,  upon  the  indigenous  vegetables  which  are  allied  to  the 
pea:  but  fince  the  introduction  of  this  lad  among  us,  it  is 
the  principal,  if  not  the  only,  vegetable  which  duffers  front 
the  ravages  of  this  infe£t.  The  Hedan-fly  could  not  origi¬ 
nally  have  inhabited  the  wheat,  the  rye,  and  other  fimilar 
gramina  of  this  kind,  for  thefe  vegetables  are  not  natives  of 
-America.  It  is  now  more  formidable  to  us  than  would  bean 
army  of  twenty  thoufand  Medians,  or  of  any  other  twenty 
thoufand  hirelings,  fupplied  with  all  the  implements  of  war. 
The  caterpillar,  which  has  begun  its  ravages  upon  the  leaves 
of  the  Lombardy  poplar,  that  contributes  fo  much  to  beau¬ 
tify  our  city,  is,  mod  probably,  a  native  of  our  woods.  It 
prefers  this  fine  foreigner  to  the  lefs  palatable  leaves  upon 
which  it  has  been  formerly  aceudomed  to  feed.  Other  in¬ 
dances  of  this  kind  might  be  mentioned.  They  diow  how 
very  necedary  it  is  to  watch  the  migrations  of  in  feeds  from 
the  native  to  the  introduced  vegetables;  and  they  teach  us  a 
truth,  not,  I  think,  ddlciently  attended  toby  naturalids,  that 
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different  kinds  of  infedts  are  much  lefs  confined  to  vegetable^ 
of  the  fame  fpecies,  dr  to  fpecies  of  the  fame  genus,  than  has 
been  commonly  imagined.  It  is  certain,  that  the  fame  fpe¬ 
cies  of  infedts,  in  America,  often  feed's  indifcriminately,  and 
in  fucceffion,  upon  plants  of  very  oppofite  genera,  and  eveii 
of  very  different  natural  orders. 

u  Hitherto  too  little  progrefs  has  been  made  among  us  in 
the  difcovery  of  remedies  for  the  great  rnifchiefs  occafioned 
by  infects.  The  fubjeCl  has  not  been  examined  with  fuffi- 
cient  attention.  It  has  given  place  to  difcuffions  and  in¬ 
quiries  of  very  inferior  utility  ;  and,  I  fear,  it  will  not  claim 
all  that  induftrious  attention  which  it  fo  well  merits,  until  the 
evil  {hall  have  fpread  (till  further.  It  is  doubtlefs  difficult, 
but  it  is  by  no  means  impoffible,  to  prevent  the  ravages  of 
noxious  infects.  In  this  important  bufincfs  fonie  thing  has 
already  been  done  in  our  country.  We  have  difcovered  a 
method  of  diminifhing  the  depredations  of  the  little  bug, 
called  cucumber- fly,  which  proves  fo  deftrudtive  to  the  cu- 
curbitaceous  vines,  particularly  thole  of  the  cucumber  and 
mufk-melon.  By  manuring  our  wheat  lands,  and  thereby 
increafing  the  ftrength  and  vigour  of  the  wheat,  we  have 
leffened  the  evil  of  the  Heffian-fly.  By  fufpending,  to  our 
young  apple,  and  other  trees,  pieces  of  tow  impregnated  with 
a  mixture  of  brimftone  and  train-oil,  we  have  learned  how 
to  frighten  away  the  periodical  locufis  (cicada  feptemdecim 
of  Linnaeus),  which  often  do  fo  much  injury  to  our  orchards. 
The  American  Philofophical  Society,  by  calling  the  atten¬ 
tion  of  the  public  to  the  decay  of  our  peach-trees,  has 
brought  us  to  a  better  acquaintance  with  the  caufes  of  this 
decay,  and  with  the  means  of  preventing  it.  Infedts  are,  no 
doubt,  one  of  thefe  caufes.  We  have  made  fonie  progrefs 
in  preventing  the  mifchief  of  the  bruchus  p if ,  or  pea-fly, 
which  proves  fo  deftru&ive  to  one  of  the  fineft  efculent  vege¬ 
tables.  But  all  that  has  yet  been  done  is  very  little,  com¬ 
pared  to  that  Which  remains  to  be  done,  The  fuhject  is  as' 
new  as  it  is  important.” 
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VII.  On  Decortication ,  as  a  Cleans  for  freeing  Orchards' 

from  Infects. 

In  general,  to  ftrip  off  the  bark  of  trees,  is  to  kill  them  5 
and  yet  it  appears,  by  fome  experiments  made  by  Dr.  Mit- 
chill,  of  New-York,  there  is  a  time  of  the  year  when 
apple-trees  (pyrus  malus)  may  be  peeled  from  their  roots  to 
their  boughs,  on  all  tides,  without  fuftaining  any  damage 
from  the  operation.  An  experiment  was  made  in  1799  upon 
an  apple-tree,  the  whole  body  of  which  was  decorticated,  and 
whofe  branches  neverthelefs  retained  all  their  leaves  and  fruit. 
In  two  months  after  an  entire  new  coat  of  bark  was  formed, 
which  invefted  the  tree  on  every  fide.  The  tree  was  as 
healthy  and  vigorous  as  ever.  The  feafon  for  doing  this  is 
when  the  days  are  at  the  longeft,  that  is,  towards  the  end  of 
June. 

A  tree  peeled  in  the  fummer  of  1798  outlived  the  fucceed- 
ing  winter,  which  was  a  very  fevere  one,  without  being  in 
any  refpedf  injured.  Another,  which  was  denuded  in 
June  1799,  produced  its  bark  completely  before  September, 
and  was  as  full  of  fruit  as  if  nothing  had  been  done  to  it.— 
6C  There  is  no  doubt/5  fays  Dr.  Mitchill,  “  that  an  orchard 
might  be  treated  in  this  manner  with  perfect  fafety,  if  the 
operation  was  well-timed.  The  farmers  fay  that  it  will  make 
old  trees  young  again  ;  but  I  own,  though  I  have  feveral  times 
been  witnefs  of  the  harnheffnefs  of  the  practice,  it  looks  to 
me  ftill  like  a  very  violent  and  hazardous  remedy.  The  ex¬ 
periment,  however,  demonftrates  a  moft  remarkable  power 
in  the  vegetable  (economy.  Whether  other  trees  may  be 
thus  decorticated  I  have  not  yet  learned.55 

We  may  juft  obferve,  that  the  idea  entertained  by  the 
Americarp  farmers  is  probably  in  fome  cafes  very  well 
founded;  for  as  trees  (apple-trees  at  leaft)  have  the  power, 
of  re-producing  their  bark,  it  muft  fometimes  happen  that 
millions  of  infects  and  eggs  of  infedts  will  thus  be  inftanta- 
neoufly  removed,  which  otherwife  would  continue  to  burrow 
in  and  feed  upon  the  tree.  This  circumftance  will  account 
for  the  trees  appearing  as  healthy  after  as  before  the  procefs, 
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even  if  we  fuppofe  it  in  feme  meafure  injurious;  for,  as  the 
health  is  to  be  judged  of  comparatively,  it  is  plain  that  a  tree 
allowed  to  retain  its  bark,  may,  in  fuch  circumdances  as  we 
have  fated,  be  lefs  healthy  than  one  that  has  been  {tripped. 

The  fa<T,  at  any  rate,  deferves  the  ferious  attention  of  all 
who  have  orchards.  We  mentioned  feme  time  ago*,  that 
an  infedl  mod  injurious  to  apple-trees  had  made  its  appear¬ 
ance  in  this  kingdom.  Would  it  not  be  worth  while  to  afeer- 
tain  how  far  trees  might  be  freed  from  them  by  decortication, 
with  the  view  of  applying  the  remedy  generally  ?  We  need 
hardly  add,  that  in  every  cafe  of  the  kind  the  bark  fhould  be 
carried  out  of  the  orchard  and  burnt,  to  prevent  the  infects 
from  travelling  back  to  the  trees;  and  that, a  bandage  im¬ 
pregnated  with  feme  foetid  fubftance  fhould  be  tied  round  the 
lower  part  of  each  tree  to  prevent  the  infects  that  may  have 
fallen  during  the  procefs  from  again  afeendmg.  A.  T. 


VIII.  Account  of  C.  F.  Dambsrger’s  Travels  through  the 
interior  Paris  of  Africa,  from  the  Cape  of  Good  Hope  t& 
Morocco* 

[Continued  from  p.  253.] 

On  the  17th  of  March  1788  our  traveller  took  his  de¬ 
parture  from  Kahoratho,  and,  directing  his  courfe  north-eaft, 
111  a  few  days  after  crofFed  a  fmall  mountain,  from  the  top  of 
which  he  had  a  view  of  a  beautiful  plain  beneath,  with  the 
town  of  Haonflfa  lying  in  the  back-ground,  arid  in  the  front 
of  the  landfcape  the  great  river  Niger.  Here  he  found  him- 
felf  all  at  once  tranfported  into  a  totally  different  country, 
which  prefented,  as  far  as  the  eye  could  reach,  huts,  houfes, 
delightful  thickets,  enlivened  by  goats,  horfes,  and  camels 
feeding,  and  people  bufy  at  their  occupations  both  on  foot 
and  on  horfeback.  This  didriet,  our  traveller  afferts,  is  one 
of  the  fined,  if  not  the  fined,  in  all  Africa.  From  the  moun¬ 
tain  it  was  a  good  hour's  walk  to  the  Niger,  where  he  intended 
tocrofs;  but  fix  of  the  Moors  in  the  oft  a  the  f  wanted  to  detain 
him,  and  to  fend  his  companions  back.  u  Not  underdand- 

*  Philosophical  Magazine,  Vol.  lit.  p.  89  and  224. 
f  The  ferry-houfe  1q  called. 
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mg  their  language,”  fays  our  traveller,  a  I  could  not  anfwer 
their  interrogatories,  and  therefore  flood  filent.  This  con- 
firmed  them  in  the  opinion  that  I  was  aChriftian,  and  there¬ 
fore  they  told  my  companions  (as  I  was  afterwards  informed) 
that  they  would  not  fuffer  me  to  enter  the  town.  My  at¬ 
tendants  would  have  confented  to  my  being  fent  back  with 
all  their  hearts,  had  they  not  been  afraid  of  lofing  all  hopes 
of  the  gratuity  they  expected  to  receive  for  bringing  me  ; 
accordingly  they  refufed  to  comply,  and  the  difpute  was  per- 
tinacioufly  carried  on  on  both  tides,  till  at  length  we  began 
to  capitulate.  Our  guides  were  difpatched  over  the  river  to 
the  little  town  of  Boofu,  while  I  remained  in  cuftody  of  the 
others.  Here  at  this  river  a  guard  is  conftantly  flationed  to 
keep  a  look-out  concerning  fufpicious  perfons  who  apply  to 
be  ferried  over,  and  to  deliver  them  up  to  the  king.  Thefe 
people,  however,  frequently  go  beyond  their  duty,  by  occa- 
fionally  feizing  a  man  and  feljing  him  to  the  flave-dealers, 
or  fending  fuch  Chriftians  as  they  can  kidnap  to  the  Chriftiaii 
merchants  on  the  coaft,  from  whom  they  obtain  a  confider- 
able  ranfom.  In  the  evening  of  the  next  day  our  mcffenger 
returned  in  company  with  three  armed  Moors  on  horfeback. 
Thefe  were  to  ferve  as  our  efcort ;  and  accordingly  at  break 
of  day  attended  us  over  the  river,  for  which  the  fare  of  each 
perfon  was  fix  zimpos.  We  foon  came  to  Boofu,  a  fmall 
lively  town  of  about  two  hundred  houfes  and  a  hundred  huts? 
fituated  half  a  day’s  journey  from  Haouffa.  The  trading  ca¬ 
ravans  that  go  from  Haouffa,  Feene,  Sille,  and  Tambuko,  to 
Vangara,  and  into  the  kingdom  of  Mohopharo,  hop  here  to 
furnifh  themfelves  with  provifions  and  provender  for  the 
horfes,  which  are  here  much  cheaper  than  at  Haouffa.  We 
were  carried  to  the  akomoni,  or  judge,  who  firft  entertained 
us  with  victuals,  and  then  inquired,  by  means  of  an  inter¬ 
preter,  concerning  the  purport  of  my  journey.  Having  an- 
fwered  all  his  que  (lions,  he  began  to  negotiate  with  my  con¬ 
ductors,  offering  them  fix  hundred  zimpos  for  my  perfon,  in 
the  defign  of  felling  me  hereafter,  as  a  have,  at  a  much  higher 
price.  But  his  offer  was  rejected ;  my  conductors  referring 
to  the  order  of  the  king,  to  bring  all  wayfaring  foreigners  to 
him.  We  were  now  put  under  convoy  of  fix  armed  men,  to 
Vol,  IX.  I  be- 
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be  conducted  to  the  king  in  the  capital.  Though  we  hat! 
flill  three  German  miles  to  go,  yet  the  way  did  not  feem 
tedious  to  me,  as  we  were  always  meeting  peeple,  and  my 
attention  was  ft  ruck  by  a  diverfity  of  objects. 

It  was  already  dark  when  we  came  to  Haoufta ;  which, 
Handing  on  a  mountain,  may  be  feen  at  a  great  diftance. 
The  king  being  gone  to  reft,  we  were  obliged  to  remain  with 
the  guard  at  the  gate ;  but  wre  were  treated  with  good  pro- 
vifions,  and  particularly  fome  delicate  goat’s  ftefli  broiled. 
About  eight  o’clock  the  next  mornino-  I  was  admitted  into 
the  court  of  the  palace,  and  conveyed  to  the  king.  He  or¬ 
dered  a  number  of  queftions  to  be  put  to  me,  and  he  was 
particularly  intcrefted  in  the  account  of  my  journey,  of  which 
he  wras  eager  to  know  all  the  particulars.  In  order  to  con¬ 
vince  him  that  I  was  no  fpy>  and  to  gratify  his  curiofity,  I 
drew  my  journal  from  under  my  waiftcoat,  and  related  from 
it  fuch  parts  as  I  chafe,  and  cfpecially  thofe  which  I  thought 
he  would  he  the  moft  entertained  in  hearing;  the  interpreter 
writing  down  feveral  of  thefe  accounts  on  a  piece  of  wood,, 
which  he  handed  to  the  king.  When  he  had  read  them,  he 
ordered  meat  and  drink  to  be  fet  before  me  immediately,  then 
di redded  me  to  be  taken  to  the  houfe  of  his  fervants,  and  to 
be  provided  with  a  cloak.  All  this  was  accordingly  done ; 
and  I  was  obliged  to  lay  .afide  my  fheep-fkin  pelice  and  waift¬ 
coat.  The  cloak,  according  to  the  cuftom  of  the  country, 
was  made  very  long,  and  confided  of  redclifh-coloured  linen. 
The  number  of  the  royal  fervants,  including  myfelf,  amounted 
to  ftxty-eight  perfons.  Our  fun 61  ions  were  to  attend  the 
king  twice  a  day  to  the  temple,  and  once  to  the  place  where' 
he  i filled  his  decrees;  alfo,  whenever  he  went  to  vi fit  any¬ 
thing  out  of  the  town,  alternately  to  bear  him  on  a  litter. 
Eight  perfons  were  commonly  employed  in  the  laft  office,  fo 
that  the  turn  came  in  rotation  only  once  in  feveral  weeks. 
When  I  had  been  here  a  fortnight,  it  pleafed  the  king  to 
make  an  ex  curd  on  to  Boofu,  and  to  vifit  many  things  there  : 

'  .'O'* 

and,  it  being  my  turn,  I  was  ordered  to  prepare  for' the  jour¬ 
ney.  On  receiving  ibis  notice  I  was  extremely  diftrdlcd,  on 
confidering  how  I  fhould  go  through  with  the  fervice,  as  it 
%as  generally  performed  in  a  fort  of  harnefs.  At  fir  ft  I 
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managed  tolerably  well;  but,  as  it  was  never  the  practice  to 
make  a  halt,  I  was  fo  overcome  with  fatigue  that  I  fell  down. 
The  Moors,  my  comrades,  attempted  to  raife  me  up;  but,  being 
utterly  unable  to  concur  with  their  efforts  by  helping  myfelf, 
they  took  their  trammels  from  the  litter,  and  were  going  to 
beat  me.  On  this,  I  fet  up  a  violent  fcream,  in  order  to 
attract  the  king’s  attention,  who,  immediately  giving  orders 
to  halt,  inquired  what  was  the  matter,  and  commanded  one 
of  the  Moors  who  attended  him  on  horfeback  to  difmount,  to 
give  me  his  horfe,  and  to  take  my  place  as  one  of  the  bearers. 
This  drew  upon  me  the  hatred  of  fome  of  the  attendants,  of 
which,  however,  they  let  nothing  appear,  from  reverence  to 
the  king,  particularly  as  they  perceived  that  he  behaved 
kindly  to  me.  After  a  flay  of  fix  days,  the  king  returned  to 
the  capital,  previous  to  his  departure  giving  orders  that  I 
fhould  not  adt  as  a  bearer,  but  ride.  I  did  as  he  had  com¬ 
manded,  and,  at  our  arrival,  reflorcd  the  horfe  to  his  owner 
with  many  thanks.  No  employments  being  affigned  me, 
I  took  to  fome  of  ray  own  accord  :  in  particular,  I  fometimes 
vifited  a  man  who  carved  out  various  devices  on  wood,  and  he 
was  highly  pleafed  that  I  frequented  him,  in  the  hopes  of 
learning  feveral  things  of  me.  While  with  him,  I  made  a 
fquare  frame  and  a  cupboard,  not  indeed  fo  well  as  a  European 
joiner;  but  then  I  had  not  the  neceffary  tools,  being  obliged 
to  make  ufe  of  a  {harp  knife  inflead  of  a  chifel,  and  a  (lone 
was  the  only  fubllitute  I  had  for  a  fine  plane.  After  having 
vifited  this  man’s  houfe  for  about  ten  days,  the  king  one 
day  fent  for  me,  and  forbade  me  to  go  for  the  future  into  the 
town :  the  fact  was,  that  attempts  had  been  made  to  bring 
me  into  fufpicion  with  him,  by  perfuading  him  that  I  enter¬ 
tained  fome  ill  defigns.  I  vindicated  myfelf  by  faying,  that 
I  bad  done  no  harm ;  that  I  had  only  gone  at  times  to  a 
workman  in  wood,  becaufe  I  was  alfo  one  myfelf.  This 
pleafed  him ;  and  he  told  me,  that,  finee  I  was  a  workman 
in  wood,  I  fhould  work  for  him.  On  my  promising  him 
that  I  would  do  fo,  he  immediately  ordered  wood  to  be 
fetched,  and  likewife  gave  me  permiffion  to  go  every  day, 
for  two  hours,  and  look  about  the  town.  The  firft  thin o*  I 
made  for  the  kins;  was  a  cheft  of  e’urht  drawers,  and  next  a 
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fmall  cabinet,  which  I  painted  red  and  yellow.  Both 
pieces  met  w7ith  his  entire  approbation,  looking  at  them  very 
often,  moving  them  firft  to  one  place,  then  to  another;  novy 
putting  one  thing  in  them,  and  then  fomething  elfe.  I  then 
made  him  three  pair  of  knife- handles,  and  as  many  for 
forks,  of  goat-bones,  adding  to  them  filyer  rings,  on  which  I 
carved  feveral  letters  of  his  name,  viz.  M.H.Y.  polifhing 
them  all  as  finely  as  I  pofiibly  could.  At  this  he  teftified 
a  hearty  fatisfadtion,  and  promifed  to  reward  me  as  he  fhould. 
fee  occafion.  One  holiday  I  took  the  opportunity  of  afking 
leave  to  go  out  of  town  to  look  about  me.  He  did  not  refufe 
my  requeft,  but  gave  me  a  paflport,  which  was  a  piece  of 
wood,  whereon  was  carved  the  royal  arms,  namely,  a  half 
tiger;  telling  me  that  I  might  be  abfent  till  fun-fet,  but  that 
then  I  muft  attend  him  to  the  temple.  Accordingly  I  palled  out 
through  the  north  gate  to  the  village  Vahafua,  fituated  at  about 
an  hour’s  walk  from  the  town.  On  my  approach  to  it,  three 
men  came  out  of  it,  riding  dire&ly  up  to  me.  Taking  me 
for  a  deferter,  they  told  me,  that  if  I  did  not  go  back  imme¬ 
diately  to  town,  they  would  carry  me  thither  bound.  Per¬ 
ceiving  me  make  fpme  hefitation,  they  leaped  from  their 
horfes,  and  ft  ruck  me  with  their  fabres.  On  this  I  produced 
my  pafs ;  but  they  fnatched  it  from  me,  tied  my  hands  toge¬ 
ther,  and,  hanging  me  between  two  horfes,  hurried  me  into 
the  town  to  the  king.  The  king  exprefted  his  furprife  at  this 
proceeding,  as  he  had  given  me  a  pafs ;  and  inquired  w?hat 
was  become  of  it.  On  prefen  ting  it  to  him,  they  faid,  that 
they  had  taken  it  from  me  to  prevent  me  from  executing 
my  defigns.  At  the  fame  time  one  of  the  men  made  up  a 
ftory  of  untruths,  pretending  that  I  was  going  to  attack 
them,  See.  During  all  this,  I  fpoke  not  a  word,  liftening 
only  to  what  the  man  faid  :  this  attracted  the  king’s  notice, 
and,  turning  to  me,  he  afked,  whether  the  accufer  fpoke 
truth.  I  juftided  myfelf  by  appealing  to  the  licence  granted 
me  by  his  pafs;  representing  to  him,  that,  as  I  was  not  tho¬ 
roughly  verfed  in  the  language  of  the  country,  thefe  people 
might  have  mihmderftood  me,  and  erroneoufty  thought  that 
I  abufed  them.  The  king  was  very  patient  and  gentle  during 
the  \vhole  converfation,  which  I  interpreted  as  promifiug  me 
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fome  comfort.  At  lad  he  commanded  me  to  be  carried  to* 
prifon,  but  ordered  the  principal  accufer  to  remain,  that  he 
might  fee,  011  the  following  day,  how  I  fhould  be  punifhed. 
Being  now  utterly  inconfolable,  and  convinced  that  the  end 
of  my  life  was  drawing  near,  I  had  not  flept  a  wink,  when, 
in  the.  morning,  four  foldiers  came  to  me,  bidding  me  follow 
them.  As  I  went,  I  perceived  people  who  pitied  my  condi¬ 
tion  ;  but  others,  Handing  here  and  there,  who  feemed  to 
enjoy  my  did  refs.  On  the  public  place  where  I  was  to  be 
punifhed,  thirty  foldiers  on  foot,  and  twenty  on  horfeback, 
were  drawn  up  in  a  circle,  in  the  middle  whereof  a  buffalo's 
fkin  was  ftretcbed,  and  near  it  flood  fix  young  men,  two  of 
the  flrongeft  having  platted  thongs  in  their  hands.  I  was  all 
over  in  a  tremor,  on  the  point  of  fainting  every  moment, 
concluding  that  I  was  either  to  undergo  a  violent  death,  or 
certainly  to  be  cruelly  fbourged.  The  king,  with  his  offi¬ 
cers,  now  arriving,  called  for  the  principal  accufer,  who 
fprung  into  the  circle  apparently  with  great  fatisfabtion. 
The  king  now  afked  me,  whither  I  had  purpofed  to  go  ? 
— I  anfwered  :  c  To  Vahafua.’ — c  Where  didd  thou  meet 
the  dranger?’  faid  he  then  to  the  accufer;  who  replied: 

On  the  bye-road  behind  Vahafua  On  which  the 
king  immediately  ordered  the  man  to  be  dripped,  then 
thrown  on  the  buffalo’s  fkin,  and  to  have  dxty  drokes  on  the 
belly.  All  prefent  were  adonidied  to  fee  the  puniffiment 
they  expected  was  to  be  given  to  me  inflicted  on  the  accufer  ; 
but  they  prefently  faw  how  the  matter  dood,  on  hearing  the 
king  declare,  that  4  Nobody  fhould  belye  a  dranger,  or  do 
him  an  injury,  or  endeavour  to  draw  on  him  a  punidiment 
which  he  had  not  deferved.’  The  delinquent,  after  receiving 
this  chaftifement,  was  direbtly  fent  beyond  the  borders  of  the 
country,  while  I  was  put  in  his  pod,  and  received  his  horfe. 
The  king  then  related  to  me  how  it  happened,  that  he  had 
refolved  to  make  a  dried  examination  into  the  real  date  of 
the  cafe  between  me  and  the  man  now  banidied.  Having 
perceived, v  he  faid,  that  it  was  the  very  perfon  who,  on  the 
journey  to  Boofu,  was  obliged  to  difmount  from  his  horfe, 

*  That  is  the  way  to  Feene,  to  which  place  numbers  had  fecretly 
made  their  efcapeJVom  this  territory. 
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and  take  my  place  in  bearing  the  litter ;  and,  having  remarked 
at  that  time  that  he  looked  difpleafed  and  angry  at  me,  he 
had  therefore  come  to  this  conclufion,  that  the  accufation 
was  only  founded  in  malice  and  revenge ;  adding,  that  his 
fufpicions  were  fully  confirmed  by  the  confeffion  of  the  two 
companions  of  the  aceufer,  on  their  being  brought  to  a  drib! 
examination. 

u  I  now  ventured  to  petition  the  king  to  let  me  depart ; 
hut  this  he  refufed,  by  faying,  c  It  is  thy  duty  to  do  as  I 
command  thee.’ — -The  matially  (under  officer)  of  the  Moors 
now  took  me  with  him,  delivering  to  me  my  horfe,  with  a 
bridle  of  rope,  and  half  a  goat’s  fkin  for  a  faddle,  at  which 
f  was  much  furprifed ;  becaufe  I  forefaw  that  I  fhould  not  be 
able  to  do  much  with  thefe  implements,  but  ffiould  probably 
run  the  fame  rifks  as  I  had  done  before;  accordingly  I  re  - 
folved  to  renew  my  requefl  to  the  king,  that  he  would  allow 
me  to  profecute  my  journey,  or  at  lead  appoint  me  to  fome 
other  pod.  The  next  morning  I  was  ordered  to  appear  before 
him ;  when  he  diredtly  afked  me  whether  I  could  ride,  &c. 
to  which  I  anfwered :  No.  (  Then  thou  mud  learn,’  faid 
he,  c  as  I  defign  thee  for  a  higher  dation,  if  thou  wilt  remain 
with  me.’  For  the  prefent  I  did  not  prefume  to  folicit  him 
again  for  my  difmiffion,  as  he  of  himfelf  had  once  more  fpoke 
of  my  remaining  here.  Had  I  refolutely  infided  on  being 
difmified,  I  diould  have  run  the  hazard  of  being  fent  as  a 
prefent  to  his  brother-in-law  Soomahaty  *,  where  I  ffiould 
infallibly  pafs  my  days  in  mifery.  I  therefore  refigned  my- 
felf  to  fortune,  hoping  to  make  my  efcape  at  fome  fit  oppor¬ 
tunity,  and  in  a  ffiort  time  learnt  to  ride,  that  is,  to  fit  fo 
firm  on  my  horfe  as  to  be  able  to  charge  and  fire  my  gun. 
My  office  was  folelv  to  be  about  the  kins:  when  he  chofe  to 
be  carried  abroad,  or  when  he  rode  out  on  his  great  camel, 
which  was  led  by  four  men  ;  the  red  of  my  time  I  employed 
in  carving  toys,  or  in  drolling  about  the  town  for  information 

*  King  of  Zamfara,  who  was  represented  as  a  very  cruel  man.  He 
was  really  married  to  the  filler  of  the  king  of  HaoufTa,  keeping,  befides, 
four  hundred  concubines,  of  whom  he  fold  thofe  who  no  longer  pleated 
Kim,  to  the  Have* dealers,  and  in  their  places,  picked  up  others  about  the 
country. 
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Concerning  the  neighbouring  nations.  At  two  feveral  times 
caravans  from  the  weftern  Barbary  paffed  through  on  their 
way  to  Vangara.  With  either  of  thefe  I  would  gladly  have 
ftole  away,  but  I  found  it  impoffible  to  effe6t  my  defign.  In. 
one  of  my  rambles  I  got  acquainted  with  the  riche  ft  mer¬ 
chant  in  the  town,  named  Koobi.  This  man  carried  on  a 
confiderable  trade,  conftantly  keeping  two  caravan-teams  of  a 
hundred  and  fixteen  beafts  of  burden,  and  a  number  of  (laves 
on  the  road.  One  of  his  (laves,  an  ingenious  and  active  young 
man,  diverted  me  at  times  by  relating  a  variety  of  circum- 
ftances  concerning  his  travels;  and,  among  other  things,  I 
got  out  of  him  an  accurate  account  of  the  march-route  into 
the  greater  Barbary. — Now  came  on  the  rainy  feafon,  when 
the  king  never  rode  out,  going  only  to  the  temple  and  pro¬ 
mulgating  his  decrees  in  the  court  of  the  palace.  I  had  there¬ 
fore  more  time  to  prepare  fecretly  for  my  flight,  by  exerciftng 
myfelf  in  pronouncing  the  hard  words  in  the  language  of  the 
country,  learning;  of  the  afore-mentioned  (lave  the  moft  or- 
dinary  expreffions  in  the  language  of  the  neighbouring  na¬ 
tions,  and  the  like.  One  day,  the  king,  (bowing  me  a  muf- 
quet  with  a  broken  fhoulderpiece^  afked  me  whether  the 
workman  in  wood  that  I  was  acquainted  with  was  capa¬ 
ble  of  making  another.  I  faid  I  would  (how  him  the  flock  ; 
and,  taking  it  with  me,  T  myfelf  made  a  new  (lock,  which 
pleafed  the  king  fo  well,  that  he  prefented  me  ,  with  fifty 
zimpos. 

At  the  end  of  the  rainy  feafon  I  purpofed  to  get  off  by 
ftealth  ;  but  my  defign  was  fruftrated  by  the  breaking  out  of 
a  war  between  my  king  and  the  king  of  Vangara.  We 
haftened  to  the  field  as  faft  as  poflible,  and  the  army  was-  al-* 
ready  muftered  by  the  24th  of  July ;  and  though,  as  the' 
rainy  feafon  was  not  entirely  over,  the  foldiers  were  obliged 
to  march,  for  half  the  day,  up  to  the  middle  in  water,  yet 
they  were  ftill  alert  and  courageous.  The  king  of  Vangara 
perhaps  thought  it  impofiible  for  our  army  to  pufli  on  through 
the  valleys  overflowed  with  water,  in  order  to  come  at  his 
frontiers  ;  but  he  was  miftaken. — Our  king,  likewife,  made 
ufe  of  a  ftratagem  to  prevent  the  king  of  Vangara  from  know¬ 
ing  when  his  army  was  to/ begin  their  march.  On  the  2-zd 
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of  July,  about  noon,  an  officer  came  to  the  capital  from  the 
enemy,  attended  by  four  Moors,  bringing  with  him  the  de¬ 
claration  of  war.  It  was  written  on  a  narrow  flip  of  white 
leather,  rolled  on  two  long  flicks.  On  delivering  it,  he  faid 
that  the  king  his  mafter  would  come  here  and  fetch  it  back. 
Our  king  put  on  a  very  friendly  countenance,  gave  the  officer 
the  heft  entertainment  his  palace  afforded,  but  iffued  private 
orders  for  his  own  army  to  be  kept  in  readinefs  to  march  ; 
faying  to  the  officer,  that  when  the  valleys  and  plains  were 
free  from  water,  he  would  take  back  the  flicks  himfelf;  that 
is,  would  begin  the  war. 

<c  On  the  25th,  before  fun-rife,  the  infantry  was  in  full 
march,  and  at.  noon  was  followed  by  half  of  the  cavalry. 
The  enemy’s  officer  purpofed  tofet  out  on  his  return  that  fame 
day;  but  the  king  entreated  him  to  remain,  promiflng  to  ac¬ 
company  him  on  the  following  day,  to  prevent  his  being 
attacked.  On  the  24th,  at  noon,  the  king  fet  out  with  his 
officers  and  the  one  belonging  to  the  enemy,  taking  me  alfo 
among  his  body-guard.  On  the  flrft  day  we  arrived  at  Taa- 
hafa,  a  fmall  town  of  two  hundred  huts,  where  we  were 
joined  by  five  hundred  Moors.  Paffihg  the  Niger  on  the 
-25th,  we  were  in  extreme  danger  of  our  lives,  infomuch  that 
we  could  not  prevent  the  lofs  of  twenty  men  who  periflied  in 
the  floods,  as  the  river  was  too  much  fwollen,  and  yet  the 
cavalry  who  could  not  be  carried  over,  were  forced  to  fwim 
acrofs  with  their  horfes.  We  now  reached  Maatoh,  a  vil¬ 
lage  of  forty  huts,  in  the  valley  through  which  the  Niger 
flows. 

'  se  On  the  26th  and  27th,  we  marched  over  a  chain  of  moun¬ 
tains  towards  the  eafl,  advancing  on  the  28th  at  noon  to  the 
Krahoto,  or  Gold-mountains.  Here,  making  halt,  we  fent 
the  hoftile  officer  to  his  king,  commiffioning  him  to  tell  him, 
that  kins:  Maonaouffav  was  come  into  his  country  with  his 
forces  to  vifit  him.  The  officer  had  twenty  men  to  effort 
him  as  far  as  Kahfuto,  a  fmall  town  in  Vaugara.  As  foon 
as  he  was  gone,  accounts  were  brought  that  the  infantry 
were  already  on  the  enemy’s  ground,  where  they  waited  for 
further  orders.  An  European  army,  that  excepted  which 
Bonaparte  led  over  the  prodigious  mountains  of  Switzerland, 

would 
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would  never  have  ventured  to  do  what  I  here  faw  performed 
by  undifcipjined  troops.  We  had  before  us  the  two  enor¬ 
mous  ridges  of  mountains  which  we  had  already  eroded  in 
one  of  their  turnings;  but  which  in  this  place  were  far  deeper 
and  more  inacceffible  than  in  the  former,  infomuch  that 
I  thought  it  abfolutely  impoffible  for  us  to  furmount  them  : 
but  I  witnefled  what  I  had  confidered  to  be  impracti¬ 
cable. 

“  At  break  of  day  the  king  iflued  the  necefifary  orders  to 
his  officers;  whereupon,  in  half  3n  hour  the  cavalry  that 
were  with  us  drew  up,  flung  their  mufquets,  and  raifed  a 
horrid  ffiout  that  re-echoed  from  the  mountains.  They 
cried  out :  Ofothfugo,  koato  aqulaty  t  that  is,  6  Death  and 
*  the  place  of  torment  (with  us  Hell)  {hall  not  deter  us  !’  and 
the  whole  troop  fprung  up  the  mountain;  fo  that,  though 
pieces  of  the  rock  flew  off,  not  one  of  them  met  with  any 
accident.  The  royal  camp  was  now  broke  up,  and  it  was 
our  turn  to  clamber  up  the  fbeep  declivity.  I  alighted  from 
my  horfe,  and  with  extreme  difficulty  attained  the  fummit. 
The  king  continued  fitting  on  his  camel,  fmoking  a  pipe  of 
tobacco  completely  jrfndifmayed.  A  new  obfiacle  now  made 
its  appearance;  for  below  ran  an  arm  of  the  Niger,  which 
we  muff  inevitably  crofs.  The  king  remained  on  the  camel, 
led  by  the  fwimming  flaves,  and  got  fafe  over.  I  followed 
on  horfeback,  and  likewife  happily  fucceeded ;  but  I  felt 
great  pain  in  my  feet,  as  the  ropes  here  ufed  for  ftirrups  had 
chafed  the  fkin  To  forely,  that  the  blood  ran  down.  In  like 
lnanner  we  were  now  to  climb  the  fecond  mountain  ;  and 
during  this  perilous  bufinefsthe  evening  came  on.  On  reaching 
the  bottom  of  the  other  fide  of  the  mountain  we  halted,  and 
pitched  our  camp  on  the  enemy’s  ground.  At  the  difiance  of 
about  three  leagues  before  us  we  difcerned  a  fire  with  fin  ok  e 
r  fing,  which  proceeded  from  the  infantry  that  had  marched 
on,  and  wexe  already  bufily  employed  in  plundering,  burn¬ 
ing,  and  deftroying.  At  the  fight  of  this,  joy  fpread  through¬ 
out  our  camp;  which  now  burft  forth  in  fhouting  and  find¬ 
ing.  The  next  morning  powder  and  fmall  pebbles,  infiead 
of  balls,  were  diftrfbuted  to  all  the  people  of  the  camp  ;  as 
well  to  the  fervants,  flaves,  and  prielts,  as  to  the  foldiers,  that 
Vo l i  IX,  K  we 
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we  might  be  in  a  condition  to  refi  ft  in  cafe  of  an  attack  i, 
which;  however,  was  not  likely  to  be  expected.  At  noon 
threefcore  and  two  prifoners  were  brought  in,  and  afterwards 
conveyed  further.  Thefe  people  were  indeed  deplorable  ob¬ 
jects,  and  excited  great  pity  and  companion,  for  they  were 
miferably  maimed  and  disfigured  ;  fome  being  {hot,  others 
hacked  with  labres,  and  others  wounded  by  fpears :  befides, 
thefe  wretches  were  entirely  naked  and  deftitute,  as  every 
thing  had  been  taken  from  them,  and  even  their  huts  burnt. 
H  ere  neither  camp-hofpital,  nor  medicine-chefi,  nor  other 
firnilar  means  of  relief  were  to  be  had;  no  flvptics  to  apply 
to  the  wounded ;  but,  when  the  prifoners,  by  crying  and 
howling,  ex'preffed  the  extreme  violence  of  their  pains,  re- 
courfe  was  immediately  had  to  the  cautery,  by  burning  their 
wounds  ;  and  even  this  was  done  by  efpecial  grace  of  the 
king.  Our  march  proceeded  very  flow  ;  for  this  day  we  came 
only  to  within  fomewhat  more  than  two  leagues  of  the  little 
town  Kahfuto,  where  we  again  encamped.  We1  heard  a  firing 
the  whole  night  through  ;  officers  likewife  were  frequently 
coming  with  reports  to  the  king,  though  I  learnt  nothing  of 
them.  At  day-break  a  hundred  of  our  armv  were  brought 
in  wounded,  and  thirty  prifoners  taken  from  the  enemy.  We 
now  heard  that  the  main  body  of  our  army  was  before  Kah¬ 
futo,  which  was  obftinately  defended  by  the  enemy.  Our 
(laves  were  therefore  lent  off  to  reinforce  it;  however,  they 
were  not  wanted,  as  they  had  fcarcely  been  gone  an  hour 
when  we  faw  the  flames  afeend  from  Kahfuto,  and  prefentlv 
after  received  intelligence  that  the  enemy  had  retreated,  having 
previoufly  fet  the  town  on  fire.  We  now  put  forward,  as 
the  main  armv  was  gone  on  t  having  a  bad  road  the  whole 
day  long,  through  thickets  and  over  fandv  fiats,  but  fre- 
quently  meeting  with  burnt  villages.  We  encamped  on 
the  river  Emog,  on  the  other  fhore  of  winch  the  main  army 
was  drawn  up.  This  river  runs  hither  from  the  north,  and 
•flows  through  the  whole  territory  of  Van  gar  a  fouthwards. 
We  were  here  in  a  dtfagreeable  fituation  ;  for,  the  plains  near 
the  river  being  fti  11  in  fevcral  places  under  water,  we  were 
forced  to  go  round  them,  wading  through  mud  and  dirt  j 
therefore  could  by  no  means  kindle  a  fire,  and  much  Ids  at- 
8  tempt 
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tempt  to  take  reft.  On  the  right  hand,  indeed,  we  had  a 
high  hill ;  but  we  could  not  turn  off  to  that,  as  we  were  en¬ 
deavouring  to  come  into  nearer  co-operation  with  the  main 
army.  Such. of  us  as  had  horfes  kept  their  feats  the  whole 
night  long,  in  order,  at  leaf!,  to  get  fome  reft.  At  break  of 
day  we  proceeded  over  the  river,  and  marched  for  the  capi¬ 
tal.  When  the  hoftile  army  was  within  fight,  it  was  ordered 
that  the  baggage,  under  a  guard  of  forty  {laves  and  fifty  foldiers, 
fhould  remain  behind  with  me;  when  the  king  took  upon 
him  the  command  of  the  army,  and  pufhed  onward.  In  a  few 
hours  the  fight  began  with  great  cries  and  bellowing  on  both 
fides,  fo  that  even  we  ourfelves  were  frightened.  Our  army, 
which  had  not  relied  for  fome  days,  was  feveral  times  re- 

j  y 

pulled,  yet  conftantly  preffed  forwards  Till  towards  even¬ 
ing  the  event  of  the  battle  was  undecided,  now  one  army  and 
now  the  other  giving  way  :  however,  at  laft,  when  the  dark- 
nefs  came  on,  our  army  maintained  its  ground,  while  the 
enemy  retreated  into  the  town.  We  took  two  hundred  pri- 
foners,  and  a  number  of  trifling  articles  as  fpoil.  With  this 
adlion  the  main  brunt  of  the  war  was  over,  as  in  the  whole 
hoftile  territory  throughout  there  w'as  no  other  fuch  plain 
w  here  the  two  armies  could  draw  up  in  front  of  each  other, 
but  thickets,  forefis,  narrow  valleys,  and  mountains,  in  alter¬ 
nate  viciffitude.  I  remarked  that  both  armies  were  totally 
unacquainted  with  tadlics,  and  that  with  them  every  thing 
depended  on  the  courage  and  temerity  of  the  men.  Though 
the  battle  lafled  feveral  hours,  yet  during  all  that  time  our 
people  fired  lcarcely  twenty  times,  and  the  enemy  probably 
not  oftenera  In  order  to  load  their  pieces  the  army  every 
time  fell  back,  and  then  advanced  again  :  there  was  likewife 
a  deficiency  of  powder.  We  relied  for  two  whole  days; 
when,  no  meffenger  of  peace  coming  from  the  enemy,  we 
proceeded  forwards.  Now,  however,  we  experienced  a  failure 
of  provifions ;  what  we  had  brought  with  “us  being  all  con- 
fumed,  and  there  was  nothing  to  be  found  in  the  enemy’s 
country.  The  king  then  made  proclamation,  that  it  would 
not  be  advifable  to  go  back  to  fetch  provifions;  but  that, 
whoever  was  defirous  to  eat,  mull  pufh  on  with  him  to  con¬ 
quer  the  capital.  What  the  king  did,  that  the  army  was 
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obliged  to  do;  and  therefore  we  proceeded  onwards.  We 
marched  that  whole  day,  and  even  half  the  night,  without 
finding  any  nouriftmient  either  for  men  or  horfes.  At  day¬ 
break  we  were  dill  above  a  league  from  the  town,  which  we 
could  already  diftinguifh.  Whichever  way  we  turned  our 
eyes',  we  faw  men  in  great  numbers,  both  of  our  own  and  of 
the  hoftile  army.  Our  troops  were  meditating  an  attack, 
when  they  were  anticipated  by  the  enemy;  who,  pouring  down 
the  mountain  which  runs  before  the  town,  fuddenly  rufhed 
upon  us,  and  the  fight" began  with  the  utmoft  fury.  Having 
to  contend  on  all  tides,  we  fhould  certainly  have  been  loft, 
had  not  the  Moors  heroically  preflfed  forwards  and  made 
themfelves  mafters  of  the  town.  Being  within  it,  they  im¬ 
mediately  difpatched  a  deputy  to  the  king  with  tidings  of 
their  fuecefs.  We  therefore  inftantly  received  orders  to  pack 
up  and  follow  the  king  into  the  town.  Thefe  we  joyfully 
obeyed,  in  hopes  of  getting  a  plentiful  fupply  of  food  for  both 
men  and  cattle;  but  we  found  ourfelves  deceived,  as  there 
was  not  the  leaft  thins;  left:  for  both  what  the  fugitive  in- 
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habitants  had  not  been  able  to  carrv  off,  and  what  fueh  as 

*  * 

ff  aid  'behind  had  ft  ill  poftcfted,  was  all  confumed  by  thofe  of 
our  army  who  had  forced  their  way  into  the  place,  and  had 
likewife  fet'fire  to  the  town  on  the  north  fide.  The  king’s 
firft  orders  were  to  extinguifti  the  flames;  after  which  he 
confulted  with  his  officers  how  we  were  now  to  proceed, 
I  had  my  quarters  in  what  was  lately  the  habitation  of  an 
officer;  where,  though  I  found  convenient  lodging,  yet  I 
could  find  no  fupply  for  my  ftomach.  To  thofe  who  had  got 
nothing  in  the  general  pillage,  a  final!  portion  of  meal  was 
indeed  diftrib.uted ;  but  this  was  no  more  than  fufficient  to 
appeafe  the  appetite  for  a  few  hours.  The  next  day  was  a  day 
of  reft  to  the  whole  army,  except  to  the  king;,  who  was  em¬ 
ployed  in  making  the  proper  "regulations.  I  was  ordered  to 
attend  him  through  the  town,  to  fee  whether  any  provifions 
were  to  be  picked  up;  we  met  with  nothing,  however,  but 
the  greateft  diftrefs  in  all  parts.  Mothers  with  their  children 
came  and  threw  themfelves  at  the  feet  of  the  king,  calling  to 
him  ;  but  he  heard  them  not:  telling  them,  that  if  they  did 
not  go  away  and  deft  ft  from  hindering  his  pafiage,  they  fnould 

be 
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be  killed.  I  was  touched  to  the  heart  at  this’,  and  quite 
(hocked  at  my  king ;  though  I  well  knew  that  in  war-time 
pity  is  here  entirely  banifhed  :  yet  at  other  times  I  have  ieeu 
him  difplay  indances  of  pity  and  compaffion ,  But  I  foon 
altered  my  opinion,  for  that  very  evening  he  iffiued  orders  to 
the  army  to  quit  the  town  the  following  morning;  without, 
however,  fetting  fire  to  it,  as  was  the  ufual  practice,  or  car¬ 
rying  away  with  them  the  defencelefs  inhabitants,  unlefs  they 
had  been  in  arms,  as  prifoners  of  war  or  Oaves,  but  to  leave 
them  undifturbed  in  their  huts.  The  town  of  Vangara  is 
upwards  of  a  league  in  length,  and  nearly  half  as  much  in 
breadth  ;  having  fix  rows  of  houfes  or  huts,  and  three  main 
ftreets,  manning  in  a  line  from  north  to  fouth.  The  houfes 
are  built  of  rough  ftones  and  mortar,  but  the  huts  of  rufhes 
and  mortar.  At  the  end  of  each  flreet  hands  a  temple,  and 
the  centre  of  the  town  is  the  market-place,  where  a  crofs  fircet 
runs  through  the  other  principal  ftreets.  The  palace  is  con-, 
ftrutded  of  ordinary  Hones  and  mortar,  inclofed  by  a  wall  fix 
feet  high,  but  in  various  places  fallen  to  decay,  altogether 
having  a  mean  appearance.  The  town  is  furrounded  by  pali- 
fadoes,  which  are  in  fome  parts  defective  and  in  others-  rotten. 
On  the  fouth  fide  of  the  town  runs  a  ditch  fix  feet  in  depth, 
where  the  cattle  are  watered,  and  from  whence,  in  cafes  of 
neceffity,  water  is  fetched  for  the  people. 

At  break  of  day  we  quitted  the  town,  and  retreated  to 
our  former  camp  at  the  foot  of  the  mountains  on  the  fron¬ 
tiers;  the  cavalry  leading  the  van,  and  the  infantry  following. 

u  On  the  23d  an  officer  from  the  enemy  came  to  our  camp 
with  propofals  of  peace ;  who  was  admitted  by  the  king  on 
condition  that  the  kins:  of  Vangara  fhould  come  and  treat 
with  him  in  perfon.  This  he  accordingly  did,  and  a  firm 
contradf  of  peace  and  friend fliip  was  concluded  on  the  fol¬ 
lowing  terms  :  i.  The  king  of  Vangara  {hall  fend  to  the  king 
of  Haoufa  every  year  twenty  (laves.  2.  The  king  of  Vangara 
{hall  furnifh  affi (lance  to  the  king  of  Haoufia  whenever  he  is 
attacked  by  other  nations;  in  return/  for  which  he  {hall  re¬ 
ceive  the  fpoils  taken  by  his  people  in  thofe  engagements. 
3  The  cattle  which  the  fubjedts  of  the  king  of  Vangara  have 
carried  off'  from  the  kingdom  of  Haoufla  fhail  be  reftored. 

4.  The 
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4.  The  two  kings  grant  a  freedom  of  trade  reciprocally  to  the 
people  of  both  nations. 

“  Peace  being  thus  eflablifhed,  the  two  kings  behaved  very 
friendly  towards  each  other,  fmoked  tobacco  together,  con¬ 
verting  cn  indifferent  fubjedts,  and  thought  no  more  of  the 
unfortunate  wretches  who  during  this  campaign  had  been 
taken  prifoners,  and,  of  courfe,  fent  into  flavery;  they  re¬ 
maining  in  the  power  of  thofe  by  whom  they  had  been  cap¬ 
tured.  This  war  had  coil  on  either  fide  about  a  thoufand 
men,  feveral  villages  and  towns  being  laid  wade,  and  fome 
thoufands  of  inhabitants  deprived  of  their  habitations  and 
property.  On  the  20th  of  Auguft  the  treaty  was  ratified,  and 
©n  the  28th  we  returned  to  the  king  in  the  capital. 

[To  be  continued,] 


IX.  An  Account  of  the  Life  and  Writings  oj  Lavoisier, 
,  By  Jerome  Lalande. 


nth o ny  Laurence  Lavoisier  was  born  at  Paris 
on  the  26th  of  Auguft  1743,  and  enjoyed  the  advantage  of  a 
good  education,  on  which  his  father,  a  man  of  property,  be¬ 
llowed  great  care.  In  the  year  1764,  the  French  government 
having  propofed  as  the  fubjedt  of  a  prize  of  2000  livres  the 
beft  method  of  lighting  the  flreets,  the  prize  was  divided 
among  three  artifts  who  had  made  experiments  on  the  fub- 
je£t ;  but  Lavoifier,  who  had  examined  it  as  a  philofopher 
and  man  of  letters,  was  rewarded  in  a  different  manner.  The 
paper  which  he  wrote  in  anfwer  to  this  queflion  was  publifhed 
at  the  expence  of  the  Academy  of  Sciences,  and  the  King 
caufed  a  gold  medal  to  he  prefen  ted  to  him  by  the  prefident 
in  a  public  fitting  of  the  academy  held  on  the  9th  of  April 
1766.  This  paper,  which  contained  a  great  many  excellent 
mathematical  and  philofophical  observations,  announced  the 
author’s  entrance  in  the  career  of  Science  in  which  he  after¬ 
wards  continued  to  diftinguifh  himfelf. 

On  the  1 8th  of  May  1768,  he  was  chofen  a  member  of  the 
academy,  in  the  room  of  Baron  ;  and  about  the  fame  period 
he  publifhed  feveral  treatifes  in  different  periodical  publica- 
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lions,  fach  as  Obfervations  on  the  propofal  for  erecting  a 
fleam  engine  to  fupply  the  city  of  Paris  with  water,  on  thun¬ 
der,  on  the  northern  lights,  on  the  tranfition  of  water  into 
ice,  &c.  The  Memoirs  of  the  Academy  for  the  year  1770 
contain  Obfervations  bv  him  on  the  nature  of  water,  and  on 
the  experiments  faid  to  prove  the  poffibility  of  its  converfion 
into  earth.  Lavoifier,  however,  fhowed  that  the  earth  ob¬ 
tained  by  the  diftillation  of  water  was  a  part  of  the  veffeL 
which  had  been  attacked  during  the  operation  :  for,  having 
continued  the  diftillation  without  interruption  101  days,  the 
total  weight  of  the  veil'd  and  of  the  water  contained  in  it  re¬ 
mained  unchanged,  but  the  pelican  had  loft  as  much  in 
weight  as  the  water  had  increafed. 

In  the  year  1774  Lavoifier  proved  that  the  increafed 
weight  of  metals  during  their  oxidation,  arofe  from  their  im¬ 
bibing  the  air  contained  in  the  vefiels  in  which  the  operation 
was  performed  ;  by  which  means  a  queftion  that  had  long 
formed  a  fubjed  of  difpute  among  philofophers  and  chemifts, 
and  had  occafioned  many  coftly  experiments,  was  finally  de¬ 
termined.  This  formed  a  foundation  for  his  new  chemical 
theory,  which  he  firft  oppofed  to  the  phlogiftic  fyftem  before 
adopted  by  chemifts. 

In  the  fame  year  he  published  his  fmall  phyfico-chemical 
works.  Prieftley,  in  the  year  1772,  had  made  known  his 
experiments  on  carbonic  acid  gas  ;  but  Lavoifier  traced  back 
its  origin  to  Paracelfus,  born  in  1493,  and  to  his  pupil  Van 
Helmont,  born  in  1588  ;  and  fhowed  that  even  Palifley, 
Ray,  Boyle,  Hales,  Vend  and  Macbride  had  been  in  part 
•acquainted  with  this. gas.  He  ftiowed  alio  that  Dr.  Black  of 
•Edinburgh  had  called  the  attention  of  philofophers  to  this 
important  part  of  chemiftry  fo  early  as  the  year  1756  *  ;  and 
therefore  he  aferibed  to  him  the  honour  of  this  new  difeo- 
verv,  which  in  the  courfe  of  twenty  years  had  given  occafioh 
to  fo  many  others  of  the  utmoft  importance  to  mankind. 

Lavoifier  proved  by  his  experiments,  that  an  el&ftic  fluid, 
or  kind  of  gas,  was  united  in  a  fixed  form  with  calcareous 
earth  ;  he  proved  the  prefence  of  it  in  alkalies,  and  fhowed 
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that  it  was  produced  during  the  reduction  of  metallic  calces 
and  of  the  phofphoric  acid.  He  not  only  applied  to  che¬ 
miftry  the  different  methods  of  experimental  philofqpby,  and 
its  various  kinds  of  apparatus,  but  even  introduced  into  it  the 
fpirit  of  accuracy  and  calculation,  which  had  never  before 
been  employed  in  that  way.  With  this  union  of  two 
branches  of  natural  knowledge,  Lavoifier’s  principal  work 
forms  the  commencement  of  a  bright  period  in  the  hiitory  of 
their  improvement. 

Prieftley  having  found  that,  during  the  union  of  nitrous  acid 
with  an  earth,  oxygen  gas  was  generally  produced,  thence 
concluded  that  atmofpheric  air  was  a  mixture  of  nitrons  acid 
and  earth.  Lavoifier,on  the  contrary, fhowed  in  the  year  177 <5 , 
that  oxygen  gas  was  a  component  part  of  nitrous  acid.  This 
ohfervation  confirmed  the  truth  of  a  great  number  of  experi¬ 
ments,  and  gave  rife  to  a  variety  of  other  difcoveries. 

In  the  year  1778  he  was  able  to  prove  that  the  pure  ft  air, 
that  neceffary  for  refpiration,  or  the  dephlogifticated  air  of 
Prieftley,  was  the  caufe  of  acidity,  and  exifted  in  all  acids. 
To  this  part  of  the  atmofphere,  contained  in  all  acids,  which 
converts  the  metals  into  metallic  calces,  and  creates  oxvgen 
gas  in  union  with  caloric,  he  gave  the  name  of  oxygen . 

In  Germany,  where  chemiftry  has  been  much  cultivated, 
this  theory  was  foon  adopted,  and  firft  made  known  by  Gir- 
tanner  at  Gottingen,  and  Heniibftadt  at  Berlin,  the  latter  of 
whom  translated  Lavoi tier's  Elementary  Treatife  of  Chemiftry 
into  German.,  Soon  after  it  was  adopted  alfo  by  Klaproth, 
Mayer,  Lichtenberg,  and  Guttling,  Weftrumb,  Cteil,  and 
Gren,  however,  It i  1 1  endeavoured  to  defend  the  old  phlogiftic 
fyftem  ;  but  the  majority  was  again  ft  them.-  Berthollet  re¬ 
mained  for  foine  time  undecided;  but  his  own  experiments 
Toon  induced  him  to  embrace  this  theory,  which  conducted 
him  to  important  difcoveries. 

In  the  month  of  June  t  783,.  Lavoifter  conftmdfed  an  appa¬ 
ratus  for  burning  hydrogen  gas  with .  oxygen  gas  in  clofe 
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veiTels ;  and  the  rcfult  was  a  fluid,  or  rather  pure  water,  the 
weight  of  which  correfponded  exactly  with  that  of  the  two 
gales  employed.  Having  learned  that  the  fame  experiment 
had  been  made  bv  Cavendifli  and  Monge,  he  invented  an- 

other 
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Oilier  apparatus  for  decompofing  water,  with  which,  by  means 
of  iron  tubes,  he  fepafated  the  hydrogen  from  the  oxygen. 
Lavoifier  proved  alfo  that  atmofpheric  air  confifts  of  two 
kinds  of  gas,  one  of  which  is  fit,  and  the  other  unfit,  for  refpi- 
ration;  that  the  firft  is  oxygen,  which  poffefles  the  property 
of  uniting, with  bodies,  and  thereby  becoming  fixed  ;  that 
this  fubffance  Combines  with  metals  during  their  oxidation, 
and  with  combuftible  bodies  when  in  a  ftate  of  combuftion ; 
and  that  in  the  firfb  cafe  a  metallic  calx  is  produced,  and  in 
the  laft  an  acid,  which  is  of  a  different  nature  according  to 
the  kind  of  the  inflammable  body.  On  this  depends  the 
■whole  "theory  of  combuftion,  of  the  production  of  acids,  and 
the  divifion  of  natural  bodies  into  inflammable  and  non- 
inflammable.  On  this  depends  alfo  the  knowledge  of  that 
kind  of  gas  called  formerly  fixed  air,  but  now  carbonic  acid 
gas,  becaufe  it  is  produced  during  the  combuflion  of  char¬ 
coal,  and  is  compounded  of  carbon  and  oxygen. 

Lavoifier,  therefore,  was  the  firft  who  difcovered  that  the 
different  kinds  of  gas  are  the  refill t  of  the  folution  of  any  fub- 
ftance  by  caloric;  this  conducted  him  to  the  conclufion  that 
the  caloric  and  the  matter  of  light,  difengaged  during  the 
combuffion  of  inflammable  fubftances,  does  not  'arife  front 
them,  but  from  the  air  which  furrounds  them,  and  in  which 
the  combuftion  takes'  place.  In  this  feries  of  experiments 
may  be  clafled  that  made  by  Lavoifier  on  detonation,  which- 
is  nothing  elfe  than  a  fudden  inflammation,  the  products  of 
■which  are  difengaged  in  the  gafeous  form. 

In  the  year  1776,  Lavoifier  by  means  of  Turgot  was  ap-. 
pointed  fuperintcndant  of  the  powder  manufactory,  in  order 
to  improve  that  art ;  and  this  he  did  fo  effectually,  that  the 
powder  manufactured  under  his  infpeCtion  was  capable  of 
driving  a  mufket-ball  to  the  diflance  of  120  fathoms,  whereas 
that  made  before  was  capable  of  driving  it  only  to  the  di- 
ftance  of  90  fathoms.  In  the  war  of  1765,  the  Englifh 
bullets  reached  our  veflels  from 'a  diflance  at  which  ours 
could  not  reach  them  ;  but  in  the  war  of  1778  the  cafe  wa£ 
reverfed.  In  the  year  1788  he  was  in  great  danger  of  lofing 
his  life  in  confequence'  of  an  exploflon  which  took  place 
during  fome  experiments  then  made  at  Lffone, 
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All  thefe  experiments  concluded  him  to  a  complete  analy-^ 
fis  of  nitrous  acid,  an  acid  eafy  to  be  decompofed,  but  difficult 
to  be  extricated  ;  and  which,  however,  is  of  great  importance, 
as  it  is  a  component  part  of  faltpetre,  and  at  the  fame  time 
of  gunpowder. 

In  the  year  1789,  Lavoifier  endeavoured  to  bring  the  whole 
feries  of  his  experiments  into  fy hematic  order,  and  thence  to 
compofe  an  elementary  work  on  chemiftry*  Twro  editions  ol 
this  work  were  fold  off  in  the  author’s  lifetime,  and  he  had 
begun  to  prepare  a  new  and  improved  one,  in  which  new 
light  would  have  been  thrown  on  the  whole  fcience  of 
chemiftry.  He  intended  alfo  to  give  a  collection  of  all  his 
Eflays  in  fix  volumes,  but  of  thefe  three  only  were  publifhed. 

It  would  be  difficult  to  determine  what  influence  Lavoifier’s 
difeoveries  have  had,  or  may  in  future  have,  on  the  practice 
of  the  arts;  but,  if  we  confider  the  entire  revolution  effeCted  in 
that  of  dyeing  by  the  new  chemiftry,  we  {hall  find  reafon  to 
entertain  the  belt  hopes  refpeCting  the  reff.  Almoft  all  the 
phenomena  in  this  art  may  now  be  traced  hack  to  burning 
and  eombuftion,  as  has  been  Efficiently  proved  by  Ber- 
thollet  in  his  important  work  on  dyeing.  This  art,  therefore, 
which  formerly  depended  on  mere  practice,  is  now  founded 
upon  a  very  Ample  and  well-grounded  theory. 

The  art  of  mining,  of  allaying  and  fufing  metals,  of  pre¬ 
paring  fteel,  of  bleaching  linen  and  wax ;  in  a  word,  almoft: 
all  the  chemical  arts,  under  the  direction  of  the  new  theory 
have  been  rapidly  improved  and  brought  near  to  perfection. 

By  applying  thefe  difeoveries  to  the  phenomena  of  breath¬ 
ing,  Lavoifier  has  {flown  that  this  vital  function  is  areal  corn- 
bullion  of  carbon  and  hydrogen,  by  which  carbonic  acid  and 
water  are  produced.  The  effeCt  of  this  eombuftion  is  animal 
heat,  the  degree  of  which  he  was  fo  fortunate  as  to  afeertain 
by  calculation.  His  experiments  on  this  fubjeCt  conducted 
him  to  means  for  determining  the  remarkable  relation  which 
exifts  between  accelerated  refpiration,  the  circulation  of  the 
blood,  and  perfpiration,  and  between  the  different  powers, 
and  the  application  made  of  them  by  nature.  He  had  la¬ 
boured  alfo  for  a  long  time  on  a  particular  work  on  the  fub- 
j^eCt  of  digeffiom 


The 


Life  and  Writings  of  Lavoijier •  83 

The  laft,  and  perhaps  the  molt  important  of  Lavoifier’s 
labours  related  to  animal  perfpiration,  on  which  fubjeft  he 
read  a  paper  before  the  Academy  of  Science#  on  the  4th  of 
May  1791.  A  part  of  this  paper  may  be  found  in  the  Me¬ 
moirs  of  the  Academy  for  the  year  1790. 

Lavoifier  firft  lays  it  down  as  an  eftabliihed  principle,  that 
the  animal  body  is  maintained  by  refpiration,  perfpiration, 
and  digeftion.  He  then  examines  in  a  chemical  view  each 
of  thefe  effects,  the  nature  of  the  perfpiration  of  the  fkin  and 
of  the  lungs,  diftinguiffies  the  effects  from  each  other,  and, 
as  it  were,  interrogates  nature  refpe&ing  the  three  caufes  by 
which  they  are  produced.  He  invented  an  apparatus  by 
which  every  thing  that  relates  to  evaporation  externally,  and 
to  breathing  internally,  could  be  obferved.  In  conjunction 
with  Seguin,  he  made  on  this  fubje£t  fome  exceedingly  dif¬ 
ficult  and  laborious  experiments,  by  which  he  found  that  a 
man  by  perfpiration  lofes  daily  2  pounds  13  ounces  ;  that  in 
the  Courfeof  24  hours  he  confumes  33  ounces  of  oxygen  gas; 
that  in  the  fame  period  8  cubic  feet  of  carbonic  acid  gas,  one 
third  of  which  confifts  of  carbon,  and  two  thirds  of  oxygen, 
are  difetigaged  from  the  lungs  ;  /that  the  quantity  of  water 
produced  in  the  lungs  amounts  to  1  pound  7  ounces,  of  which 
3  ounces  are  hydrogen,  and  20  oxygen,  and  that  only  6 
ounces  of  water  are  formed  by  the  perfpiration  of  the  lungs* 
For  thefe  experiments  he  had  provided  balances  which  did 
not  err  half  a  dram  in  125  pounds. 

By  thefe  accurate  and  difficult  experiments  Lavoifier  had 
obtained  great  infight  into  the  caufes  of  feveral  difeafes,  as 
well  as  in  regard  to  the  means  of  affilting  the  powers  of  na¬ 
ture  in  curing  them,  and  on  that  account  had  refolved  to 
overturn  the  immenfe  coloflus  of  medical  prejudices  and 
errors  which  had  been  before  eltablifhed.  None  of  his  un¬ 
dertakings  was  of  more  importance  than  this,  and  it  is  much 
to  be  lamented  that  he  did  not  live  to  carry  it  into  execution. 

Between  the  years  177.8  and  1783,  he  improved  and  cul¬ 
tivated  at  his  own  expenfe  240  acres  of  land  in  la  Vendee, 
in  order  that  he  might  promote  agriculture  by  fetting  a  good 
example  before  the  farmers;  and  his  mode  of  culture  was  at¬ 
tended  with  fo  much  fuccefs,  that  he  obtained  a  third  more 
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of  crop  than  was  obtained  by  the  ufual  method.  In  th£ 
courfe  of  nine  years  his  produce  was  doubled  5  but  as  the 
Capital  he  laid  out  did  not  produce  him  five  per  cent.,  he  was 
thence  induced  to'  form  a  plan  for  lowering  the  interefl  of 
capitals,  and  extending  leafes  to  the  period  of  27  years. 

The.  committee  of  the  conftituent  affembly  of  1791,  ap¬ 
pointed  for  the  purpofe  of  fettling  the  taxes,  having  requefted 
Lavoifier  to  affift  them  by  his  knowledge  in  accomplifhing 
the  objedt  which  they  had  in  view,  his  ideas  Were  of  great 
affi fiance  to  them  in  the  formation  of  a  plan  by  which  the 
whole  fyflem  of  income  and  expenditure  was  greatly  Ampli¬ 
fied.  In  order  that  he  might  give  the  committee  the  necefi- 
fary  information  on  this  fubjedt,  he  communicated  to  them 
an  extract  from  a  very  large  work  6n  the  different  produc¬ 
tions  of  the  country,  and  their  confirm  ntion,  for  which  he 
had  been  long  employed  in  collecting  materials.  This  ex¬ 
tract  was  printed  by  the  National  Affeipbly,  under  the  title 
of  Ricbeffes  territorial es  de  la  France,  and  is  undoubtedly  the 
belt  -work  on  the  fubiedt . 

In  the  year  1791  he  was  appointed  a  commiflioner  of  the 
national  treafury and,  without  abandoning  the  ftudy  of  the 
Iciences,  he  introduced  into  this  department  fuch  order  and 
regularity,  that  the  proportion  between  the  income  and  the 
expenditure  in  all  the  branches  of  government  could  be  feen 
at  one  view  every  evening. 

In  the  great  and  important’  undertaking  of  eftahlifhing  in 
France  a  new  fyftem  of  weights  and  meafures,  with  which 
the  academy  had  been  occupied  for  forne  time,  none  of  the 
members  was  more  adlive  or  more  ufeful  than  Lavoifier. 

In  order  that  he  might  diffufe  new  light  on  the  important 
but  not  fufficiently  illufirated  dodtrine  of  the  expanfion  of 
metals  by  heat,  he  conftrudted  an  apparatus  by  which  metal 
rods  immerfed  in  water  and  expofed  to  different  degrees  of 
heat,  put  in  motion  a  telefcope,  which  fiiowed  on  a  diflant 
objedf  the  fmalleft  degree  of  expanfion. 

In  the  year  1793,  it  being  neceffary  to  have  a  bafis  mea- 
fured  with  the  greatefi:  accuracy,  in  order  to  determine  the 
length  of  an  arc  of  the  meridian,  he  eredted  in  his  garden 
rods  of  platina  and  copper,  which  he  employed  as  metallic 
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'thermometers,  and  on  which  each  degree  of  variation  in  the 
temperature  could  he  accurately  obferved.  On  this  occafiorx 
he  ascertained  the  proportions  of  their  expanfion,  and  thefe  rods 
were  afterwards  employed  in  meafuring  a  bafe  between  Lieu- 
faint  and  Melun  ;  from  which  were  afterwards  deduced  the 
length  of  the  meridian  between  Dunkirk  and  Barcelona,  the 
circumference  of  the  earth,  and  the  Standard  for  the  new 
French  meafures. 

It  might  have  been  expected  that  a  philosopher  poflefled  of 
talents  fo  rare  and  uncommon,  would  have  infpired  with 
refpe6l  for  his  character  the  moil.  Savage  and  worthlefs  of 
mankind.  But  at  that  period  the  helm  of  the  French  go¬ 
vernment  was  in  the  hands  of  a  Set  of  monfters  to  whom  no¬ 
thing  was  facred,  and  whofe  unbounded  ambition  Sacrificed 
every  thing  to  th§  hope  of  flattering  the  deluded  populace. 
They  conceived  that  nothing  could  contribute  more  to  the 
accomplishment  of  this  view,  than  to  offer  up  as  victims  at 
the  Shrine  of  popular  licentioufnefs  all  the  farmers-general ; 
and  in  conSequence;  of  this  cruel  meafure,  twenty- eight  of 
them,  among  whom  was  Lavoifier,  were  put  to. death,  for 
crimes  real  or  pretended,  on  the  8th  of  May  1794,  by  the 
bloody  revolutionary  tribunal. 

In  the  year  1771,  Lavoifier  married  Mary  Anne  Pierette 
Paulze,  the  daughter  of  one  of  the  farmers-general,  a  lady 
of  agreeable  manners,  and  poflefled  of  considerable  talents. 
She  engraved  the  copper-plates  for  his  laft  work. 

Lavoifier  was  of  large  ftature;  complacency  and  penetra¬ 
tion  were  difplayed  in  his  countenance;  his  behaviour  was 
mild,  civil,  and  polite;  and  his  activity  knew  no  bounds. 
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AN.  29.  A  paper  on  a  mod  remarkable  lufus  of  a  fheep, 
by  Anthony  Carlifle,  Efq.  was  read.  Alfo  an  anatomical 
paper  on  a  Rhinoceros,  by  Mr.  Leigh  Thomas, 
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On  the  third  and  tenth  of  February  a  curious  paper  hjr 
I.  J.  Schroeter  on  the  accidental  changes  of  the  fixed  ne~ 
hulce,  A  feries  of  continued  obfervations  have  convinced 
him,  that  the  irrefoluble  nebulae,  or  thofe  of  which  the 
diflinct  flars  cannot  be  feen  by  the  higheft  powers  of  the 
telefcopes  applied  to' them,  are  fubject  to  the  fame  increafe 
and  diminution  of  brightnefs  that  fome  of  the  fixed  flars 
have  been  obferved  to  have :  he  fuppofes  that  nebulae  of  this 
defeription  are  hot  at  the  amazing  diftance  conjectured  by 
fome  aftronomers ;  but,  that  they  are  collections  of  the 
luminous  fluid  enveloping  fome  of  the  fixed  flars,  and  of  a 
fimilar  nature  to  the  zodiacal  light  which  furrounds  our  fun. 

On  the  tenth,  a  mathematical  paper  by  Mr.  Woodhoufe ; 
but  from  the  nature  of  it,  being  cofnpofed  of  tables,  the  in¬ 
troduction  only  could  be  read. 

On  the  fame  evening  alfo,  An  account  of  the  difeovery 
and  working  of  a  lode*  of  filver  in  Hurland  mine,  in  the 
parifli  of  Gwinear,  6  miles  from  St.  Michael’s  Mount  in 
Cornwall.  This  is  a  moft  valuable  paper,  and  from  the  rank 
of  its  author  (John  Hawkins,  Efq.)  we  may  hope  that  the 
ftate  of  the  ltiines  in  Cornwall,  and  the  geology  of  that 
highly  interefting  county,  will  be  laid  before  the  curious. 
This  lode  is  one  of  thofe  which,  in  the  language  of  the 
miners  of  that  county,  are  termed  crofs  lodes,  i.  e*  running 
north  and  fouth,  it  interfeCts  a  lode  of  copper  running  eaft  and 
wefl.  The  filver  is  very  rich  ;  but,  however  productive  it 
may  turn  out,  it  cannot  be  worked  much  longer,  as  the  mine 
will  foon  be  nearly  200  fathom  deep,  and  there  are  no  me¬ 
chanical  contrivances  made  ufe  of  there  that  can  raife  Water 
from  a  greater  depth. 

On  the  19th  a  paper  was  read  on  arfeniats  of  copper,  by 
Count  de  Bournon. 

The  tulk  of  an  elephant  was  exhibited,  in  which  a  fpear 
had  been  lodged,  difeovered  only  by  fawing  the  tulk  by  a 
manufacturer  :  the  ivory  encircling  it  2  inches,  accompa¬ 
nied  by  a  defeription  by  Charles  Combe,  Efq.f 

*  The  Cornifh  term  for  a  vein. 

f  A  few  years  ago  a  comb-maker  in  Cannon-ftrecr,  in  fawing  an  ele* 
plianc^s  tooth,  met  with  a  hard  fubftance  which  he  fawed  out.  It  proved 
to  be  a  bullet  made  of  verv  pure  gold. — Edit. 
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SOCIETY  OP  NATURAL  HISTORY  AT  PARIS. 

C.  Latreille  has  defcribed  a  new  genus  of  infedts.  This 
genus,  to  which  he  has  given  the  name  of  pelecinus,  from  a 
Greek  word,  the  application  of  which  is  little  known,  be¬ 
longs  to  the  order  of  the  hymcnoptera  of  Linnaeus,  or  that  of 
the  phzates  of  Fabricius.  The  infedt  which  forms  the  fub- 
je&  of  this  genus  has  been  hitherto  placed  in  that  of  the 
ichneumons  of  Fabricius.  V’ 

PHILOMATIC  SOCIETY. 

C.  Bofe  has  defcribed  a  new  fpecies  of  pulex  [pul ex  fafcia- 
tus).  This  genus  in  fyftematic  authors  contains  only  two 
fpecies  :  one  known  in  every  country,  which  attacks  almoft 
all  the  mammiferae,  and  diftinguifhed  by  the  name  of  irritans • 
the  other  (the  nigua)  found  in  warm  countries,  which  in- 
finuates  itfelf  into  the  (kin,  aud  on  that  account  is  called 
penetrans.  C.  Bofe  has  for  a  long  time  obferved  a  third  fpe¬ 
cies  which  lives  on  moles  ;  but  he  neglected  to  defcribe  it, 
and  it  was  loft  in  his  colledtipn.  He  however  found  it 
again  not  long  ago  on  a  dormouje  ( myoxus  nitela  Lin.},  and 
has  made  it  known. 

Its  colour  and  form  are  the  fame  as  thofe  of  the  common 
kind,  but  it  differs  from  them  by  a  row  of  very  black  ftiort  and 
thick  briftles  at  the  upper  part  of  the  fecund  ring.  He  there¬ 
fore  propofes  to  charadterife  it  by  adding  to  the  defeription  of 
the  pulex  irritans  the  following  words  :  vertice  fafc'id  nigrd , 
becaufe  the  hairs  have  a  great  refemblance  to  a  band,  and  for 
this  reafon  he  calls  it  pulex  fajciatus . 

CHEMICAL  NOTICES. 

M.  Lampadius  of  Freyberg  has  noticed,  that  if  crude, 
or,  which  is  better,  purified  acidulous  tartrite  of  potafh  be 
heated  till  no  more  fumes  or  flame  appear,  and  water  be 
then  added  to  it,  ammonia  is  produced.  It  is  beft  obferved 
while  the  mafs  is  ftill  warm.  The  fame  tartrite  may  be 
employed  repeatedly,  and  will  ftill  yield  ammonia,  as  long  as 
any  carbonaceous  matter  remains,  by  merely  heating  it,  and 
then  wetting  it  with  a  few  drops  of  water.  Acidulous  oxa¬ 
late- 
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late  of  potafli  treated  in  the  fame  manner  gives  a 
refult.  Charcoal  mechanically  joined  to  potafh  doe§  not 
produce  the  effect. 

C.  Haiiy  has  obfefved  that  native  fulphur,  of  which  fome 
kinds  are  very  tranfparent*  pofTeffes  the  property  of  double 
refra&ion.  .  > 

C.  Cadet  having  mixed  the  materials  to  be  employed  in 
producing  fulphuric  ether*  viz.  alcohol  and  fulphuric  acid, 
and  fet  them  by  in  a  cool  place  clofely  corked  up  in  a  bottle* 
at  the  end  of  30  hohrs  found  the  bottom  of  the  veffel  covered 
with  well-formed  cryftals  of  oxalic  acid.  .  . 

C.  Badollier,  apPthecary  at  Chartres*  has  announced  a 
new  method  of  preparing  acetic  acid.  It  confifls  in  ,  drill¬ 
ing*  in  a  retort  placed  in  a  fand  bath  with  a  receiver  adapted 
to  it*  a  mixture  of  equal  parts  of  fulphate  of  copper  and  ace¬ 
tate  of  lead.  . 

To  examine  the  products*  C.  Badollier  made  ufe  of  a 
pneumatic  apparatus  :  during  the  operation  he  obtained  only 
a  fmall  quantity  of  elaftic  fluid*  which  he  found  to  have  arifen 
from  the  dilated  air  contained  in' the  velfels.  This  air*  when 
fubjetSled  to  the  proper  re-agents*  exhibited  no  traces  of  car¬ 
bonic  acid.  As  he  prefumed  that  his  acetic  acid  might 
contain  fulphuric  acid,  he  tried  it  by  means  of  a  folution  of 
muriate  of  barytes*  which  occafioned  no  precipitate. 

It  is  to  be  remarked  that  the  diftillation  takes  place  very 
rapidly  and  with  a  very  moderate  fire  ;  that  the  acid  obtained 
by  this  method  has  no  empyreumatic  odour ;  that  it  is  in¬ 
ferior  neither  in  quantity  nor  quality  to  that  obtained  by  the 
acetite  of  copper ;  and  that  there  is  no  portion  of  the  acid 
decompofed*  which  communicates  to  the  other  a  difagree- 
able  odour*  as  is  the  cafe  when  the  old  procefs'is  ufed.  Be- 
fides  the  faving  in  time  and  fuel*  the  acid  prepared  by  this  new 
method  can  be  fold  for  one  fourth  of  that  prepared  by  diftill-  . 
ing  acetite  of  copper. 

We  confefs  that  we  cannot  fee  much  difference  between 
this  and  the  old  procefs  ;  for  it  has  been  long  known  that 
fulphate  of  copper  and  acetate  of  lead  mutually  decompofe 
each  other,  and  form  fulphate  of  lead  and  acetate  of  copper.  If 
heat  be  applied*  the  latter*  of  eourfe*  will  part  with  its  acid. 

PHI- 


Philadelphia  Medical  Society,  ?  Bg 

%  PHILADELPHIA  MEDICAL  SOCIETY. 

The  Philadelphia  Medical  Society,  defirous  of  incfeafing 
the  flock  of  ufefiil  medical  knowledge,  have  determined  to 
offer  a  medal,  of  the  value  of  fix ty  dollars,  for  the  beft  dii- 
fertation  in  an  Twer  to  the  following  queftion  : — What  are 
the  effects  of  the  following  medicines  upon  the  human  body, 
efpecially  upon  the  pulfe  ;  viz.  hyofcyamU3  niger  (black  hen¬ 
bane),  datura  fframtonram.  (thorn-apple),  comum  macula- 
tum  (hemlock),  camphor,  amber,  rnufk,  digitalis  purpurea 
(fox-glove),  fcilla  maritima  (fea-fquill),  rhododendron  maxi¬ 
mum  (an  indigenous  American  plant  called  mountain  laurel), 
and  the  principal  preparations  of  lead 

Differtations  on  this  fubjedl,  competing  for  the  prize,  and 
written  either  in  the  Englifh,  French,  or  Latin  languages, 
muff  be  forwarded  (poll  paid)  to  the  fecretary  of  the  Phila¬ 
delphia  Medical  Society,  on  or  before  the  firft  Saturday  in 
February  1803.  To  each  of  the  differtations  a  motto  muff 
be  prefixed,  and  the  fame  motto  muff  be  put  upon  the  back 
of  a  fealed  letter  containing  the  name  of  the  author.  All 
the  differtations,  excepting  that  to  which  the  prize  (hall  be 
adjudged,  will  be  returned  to  any  place  that  may  be  directed, 
with  the  letters  which  accompanied  them  unopened.  Thus 
the  names  of  imfuceefsful  candidates  will  be  known  only-  to 
thofe  to  whom  they  may  themfelves  communicate  them. 

The  American  Medical  Repofitory,  Vol.  IV".  contains  the 
following  remarks  : — If  the  fixed  vegetable  alkali  is  an  ele¬ 
mentary  material,  it  might  be  expedited  to  fliow  itfelf  after 
the  dceompofitiori  of  plants  by  putrefaction  as  well  as  by  in¬ 
cineration.  Yet  the  American  forefts,  where  immenfe  quan¬ 
tities  of  timber  are  rotting  down,  afford  no  evidence  of  this* 
On  the  contrary,  the  trunks  of  the  largefL  trees,  as  they  un¬ 
dergo  gradual  decay  upon  the  ground,  give  no  fign  of  pot-affn 
Frequently  in  the  progrefs  of  decompofition,  the  annual  cir¬ 
cles  are  fo  detached  from  each  other  as  to  be  eafily  peeled  off, 
and  the  cohefion  of  the  wood  fo  much  Ieffened,  that  the 
blade  of  a  knife  or  of  a  fword  can  be  thruft  in  toward  the 
medullary  part  of  their  whole, length.  Now  there  is  no  faline 
efflorefoence  on  this  rotten  timber  in  dry  weather,  nor  is  there 
any  alkaline  tafte,  nor- any  pot-afh  to  be  obtained  by  mace- 
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rating  it  in  water,  nor  are  vegetable  blues  or  purples  in  the 
leaf!  rendered  green  by  clipping  in  fuch  water.  Indeed,  the 
manufacturers  of  the  article,  which  is  one  of  the  great  fub- 
je&s  of  export  from  New  York,  know  that  in  clearing  the 
wildernefs,  the  trees,  in  order  to  afford  pot-afh,  muff  be 
burned  $  if  they  are  fuffered  to  rot,  no  alkali  can  be  procured. 
On  the  contrary  the  rotten  wood  contains  an  acid.  Did  pot- 
afh  pre-exift  in  the  wood,  why  fhould  it  not  be  evolved  by 
putrefaCtion  ?  Thefe  confiderations,  and  the  analogy  of  am¬ 
moniac,  lead  to  a  perfuafion,  that  this  alkali  and  foda  are 
compounds.  Whether,  as  fome  have  afferted,  carbon  and 
azote  are  the  ingredients,  or  whether  there  are  other  conili- 
tuent  parts,  are  points  not  as  yet  fettled. 

DISEASES  OF  THE  EYES. 

Dr.  Mitchill  of  New- York  ffates  (Med.  Rep.  Vol.  IV.) 
a  cafe  of  a  girl  whofe  conftitution  had  been  confiderably  in¬ 
jured  by  fiphylis,  being  affeCted,  in  addition  to  that  difeafe3 
with  an  ugly  and  fcabby  eruption  over  her  face  and  neck, 
and  with  an  enlargement  and  inflammation  of  the  lachrymal 
lac  of  the  right  eye.  Determining  to  defer  the  particular 
treatment  of  the  fijlula  lachrymalis  until  the  general  and 
more  urgent  clifeafe  of  her  conftitution  fhould  have  abated, 
he  prefcribed,  befides  other  things,  a  weak  folution  of  car¬ 
bonate  of  foda  in.  water  as  a  lotion  for  her  face.  This  had 
the  ufual  effect  of  difpofing  the  eruptions  to  dry  away  and 
difappear  in  a  few  days  5  but  what  he  did  not  at  all  expeCt, 
the  fijlula  lachrymalis  dfappeared  too ,  under  the  continuance 
of  the  alkaline  wa{h,  and  returned  no  more. 

Dr.  Guthrie  of  Peterflburgh  mentions  (Duncans’  Annals 
of  Med.  for  1799)  the  remarkable  efficacy  of  the  effluvia  of 
fpirits  of  turpentine  in  the  cure  of  an  old  and  obftinate  cafe 
of  ophthalmia ,  which  had  refilled  all  the  common  remedies.  It 
was  difcovered  by  accident.  The  patient,  whofe  difeafe  had 
arifen  from  a  too  affiduous  employment  of  his  eyes  on  mi¬ 
nute  objeCts,  in  the  purfuit  of  his  bufinefs,  aggravated  like- 
wife  by  the  painful  affiftance  of  glaffes,  firft  obtained  relief  of 
the  inflammation  of  his  eyes  by  the  effluvia  of  this  fubftance 
alone  5  and  afterwards  of  the  remaining  affection  of  the  eye¬ 
lid* 
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lids  by  the  application  of  the  fpirit  itfelf.  The  pain  and  in¬ 
flammation  following  this  application  were  extremely  fevere, 
but  foon  terminated  in  his  complete  cure. 

P arkinfori  s  Chemical  'Pocket-book,  or  Memoranda  Chemica , 
Second  Edition.  Symonds,  Murray  and  Highley,  &c. 

We  announced  the  publication  of  the  firft  edition  of  this 
valuable  little  work  in  our  fixth  volume,  p.364.  We  then 
obferved,  that  Mr.  Parkinfon’s  work  could  not  fail  to  be  ufe- 
ful  in  no  mean  degree,  though  we  feared  that  in  a  few  cafes 
he  had  admitted  fadts  of  uncertain  authority,  and  theories 
not  fufficiently  fupported.  In  the  prefent  edition,  which  we 
are  happy  to  find  fo  foon  called  for  by  the  public,  the  author 
has  feparated  as  much  as  poffible  the  varying  opinions  which 
he  wifhed  to  enumerate,  from  the  other  part  of  the  work,  and 
has  introduced  fuch  new  chemical  fadts  as  have  been  efta- 
blifiied  fince  its  firft  publication. 

MINERALOGY. 

The  Chemical  Society  of  Philadelphia,  befides  a  variety 
of  other  minerals  from  different  parts  of  the  United  States, 
have  lately  received  a  fpecimen  of  the  golden  or  auriferous 
pyrites  from  Virginia,  from  ten  pennyweights  of  whichxthree 
grains  of  gold,  twenty-four  carats  fine,  have  been  extracted. 

A  quantity  of  manganefe  has  been  fent  to  the  Society 
from  the  county  of  Albemarle,  where  it  is  found  in  abun¬ 
dance.  This  mineral  now  retails  in  Philadelphia  at  the  rate 
of  elevenpence  per  pound. 

A  variety  of  the  fulphate  of  barytes,  called  lapis  hepati- 
cus,  accurately  defer ibed  by  Cronftedt  as  the  lieberftein,  or 
Iwerftone,  of  the  Germans  and  Swedes,  has  alfo  been  for¬ 
warded  to  the  Society  from  the  fame  place.  This  mineral 
?.lmoft  always  accompanies  the  beft  metallic  ores,  and  is  con- 
fidered  by  mineralogifts  as  a  happy  prefage  of  finding  them. 
According  to  the  celebrated  Becher,  it  is  a  certain  indication, 
aut  prajentis  aut  futuri  metalli. 

ANTIQUITIES. 

The  French  in  Egypt  hav$  not  been  idle  in  their  refearches 
into  the  immenfe  treafures  of  antiquity  fo  long  concealed  in 
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this  celebrated  country.  They  have  corrected  marly  topo- 
graphical  errors,  the  necefTary  confequence  of  mere  admea¬ 
surement,  by  aftronomical  obfervations 3  and  laid  the  foun¬ 
dations  for  a  corredt  geographical  map  of  the  country,  A 
complete  knowledge  of  the  monuments  of  antiquity  which 
now  remain  (moflly  in  Upper  Egypt)  has  been  obtained  3 
and  plans  of  the-  fcite  of  many  celebrated  antient  cities  have 
been  taken.  Drawings  have  been  made  of  the  fculptures  on 
the  antient  monuments,  as  well  as  of  the  monuments  them- 
felves ;  In  the  fepulchral  excavations  of  Thebes  many  mum¬ 
mies  in  high  prefervation  have  been  found  ;  and,  which  is 
of  much  greater  importance,  along  with  them  feveral  rolls  of 
papyrus,  which  enrich  the  pofleffors  with  fome  of  the-  moft 
antient  manuscripts  in  the  world.  On  the  hafe  of  a  periftile 
at  Efne  a  fculpture  of  the  zodiac  has  been  difeovered,  in  which 
the  folftice  is  indicated  in  Virgo ;  and  another  in  the  great 
temple  of  Dendara,  which  reprefents  the  fun  in  Leo :  his 
approach  to  Cancer  has  alfo  been  obferved.  Thefe  fhow  at 
the  fame  time  the  antiquity  of  the  temples,  and  the  know¬ 
ledge  which  the  Egyptians  polfeffed  of  the  preceffion  of  the 
equinoxes. 

Two  vafes  containing  about  two  thoufand  Roman  gold 
coins  have  lately  been  difeovered  near  Beauvais  in  France. 
They  conlift  chiefly  of  the  emperors  from  Galba  to  Geta  in- 
eiuiive,  many  of  them  of  beautiful  workmanfhip  and  in  high 
prefervation.  They  were  eagerly  feized  upon  by  the  perfons 
in  the  neighbourhood,  and  it  is  believed  that  the  fear  of 
lofing  them  keeps  fome  of  the  molt  valuable  of  them  con¬ 
cealed  ;  efpecially  thofe  of  the  empreffes.  This  will,  how¬ 
ever,  probably  for  a  long  time  be  a  fource  of  valuable  fpeci- 
mens  for  cabinets  3'  for  fooner  or  later  they  will  corne  to 
light. 

THE  AMERICAN  ELK  DOMESTICATED^ 

We  are  happy  to  find  that  a  fuccefsful  attempt  to  tame 
this  animal  has  been  made  by  Mr.  Chancellor  Livingfton, 
Preiident  of  the  New- York  Society  for  promoting  Agricul¬ 
ture,  Arts  and  Manufadtures.  It  may  not  perhaps  be  too 
much  to  hope,  that  at  no  very  diftant  period  the  old  world 
may  thus  receive  from  the  new  a  ufeful  domeftic  animal  in 
9  return 
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return  for  the  horfe— a  creature  for  which  America  is  iii- 
indebted  to  Europe. 

.  No  attempts/'  fays  Mr.  Livingfton  (Part  III.  of  the 
Tranfadtions  of  the  New- York  Society),  cc  have  been  made 
to  render  thefe  noble  animals  ufeful.  Content  with  facri- 
ficing  them  to  our  hunger,  we  have  never  thought  of  draw¬ 
ing,  from  their  a&ivity  and  ftrength,  the  aids  which  they 
might  afford  us  by  their  labour.  The  elk  is  larger  than  the 
rein-deer,  and,  when  taken  young,  as  domeftic  ns  the  ox,  as 
I  find  from  having  three  that  run  with  my  cattle,  and  appear 
as  much  attached  to  them  as  to  their  own  fpecies.  I  have 
lately  attempted  to  break  two  of  them  to  the  harnefs,  and  am 
much  encouraged  by  my  firff  effay.  They  have  been  but 
twice  bitted,  and  appear  to  me  to  be  quite  as  docile  as  colts 
would  be  at  their  age.  They  apply  their  whole  ftrength  to 
the  draught,  and  go  on  a  fteadypace.  Their  mouths  appear 
to  be  very  tender,  and  forne  care  is  neceffary  to  prevent  their 
being  injured  by  the  bit.  Mine  are  about  two  years  old,  and 
are  “not  lefs  than  thirteen  hands  high :  their  thighs  are  as 
mufcular  as  thofe  of  the  horfe.  In  their  native  woods  the 
males  grow  to  about  fifteen  hands,  as  far  as  I  can  collebt 
from  the  information  of  hunters.  It  is  probable,  however, 
that  in  a  ftate  of  clomefticity  they  would  grow  much  larger, 
as  all  graminivorous  animals  are  pinched  for  food  in  our  cli¬ 
mate  during  the  winter.  Their  gaits  are  a  walk  and  a  trot : 
they  never  bound  like  the  hag.  If  upon  trial  it  is  found  that 
the  elk  can  be  rendered  ufeful  in  the  harnefs,  it  would  in 
many  views  be  an  acquisition  :  as  its  trot  is  very  rapid,  it  is 
probable  that,  in  light  carriages,  they  would  out- travel  the 
horfe.  The  rein-deer  affords  abundance  of  rich  milk.  It  is 
not  to  be  doubted  that  the  animal,  which  is  only  a  larger 
fpecies  of  rein-deer,  might  be  brought  to  furnifh  our  dairies. 
It  appears  to  me  to  be  lefs  delicate  in  its  food  than  a  boric. 
Mine  have  been  kept  fat  on  hay  alone,  though  they  were  very 
negligently  attended.  They  are  long  lived,  and  more  pro¬ 
ductive  than  any  domeftic  bead  of  burden,  generally  pro¬ 
ducing  two  fawns  at  a  birth.  By  caftration  they  may  be 
prevented  from  getting  horns,  if,  as  I  fuppofe,  their  enor¬ 
mous  ftze  fhoukl  be  confide  id  as  inconvenient.  It  is  pro¬ 
bable, 
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Fable,  too,  that  the  fuperahundant  nutriment  which  is  annu¬ 
ally  expended  upon  the  horns,  would,  in  that  cafe,  add  to 
the  bulk  of  the  body. 

THE  WILD  (?OOSE  DOMESTICATED. 

Attempts  have  frequently  been  made  on  Long-Ifland  to 
render  the  wild  goofe,  which  winters  in  the  bays  adjoining 
the  Atlantic  ocean,  a  tame  and  domefticated  bird.  Indi¬ 
viduals  of  this  fpecies  have  accordingly  been  catched  alive  by 
the  gunners  after  having  been  wing-broken  by  a  fliot,  and 
carried  home  free  from  any  other  injury*  When  thus  dis¬ 
abled  from  hying,  they  become  gentle,  and  will  mate  with 
common  geefe.  They  even  breed  together ;  but  the  offspring 
is  a  mule,  incapable  of  further  propagation.  Mr.  Daniel 
Coles,  of  Oyfter-bay,  has  gone  a  hep  beyond  others  in  this 
Fufjnefs.  He  has  a  wild-goofe  and  gander  in  a  domefticated 
Hate,  whom  he  keeps  from  flying  away  by  taking  off  the  ex¬ 
treme  bones  of  the  wings  at  the  joint.  The  goofe  has  laid 
eggs  and  hatched  a  brood  of  golfings.  For  fear  of  lofingthe 
young  ones,  their  wings  have  been  treated  in  the  fame  man¬ 
ner;  and  the  whole  family  now  compofes  (September,  1800) 
a  beautiful  flock  of  wild  geefe  in  a  domefticated  ftate.  They 
are  as  gentle  as  common  geefe,  and  live  upon  the  food  ob¬ 
tained  about  a  houfe  and  on  a  farm  quite  as  well.  Mr.  Coles 
even  found  that  the  goflings,  on  the  day  of  being  hatched, 
ate  Indian  meal  as  readily  as  chickens,  ffhey  are  more  active 
and  handfome  than  the  tame-goofe,  and  their  long  necks  are 
arched  more  like  thofe  of  fwans.  If  this  experiment  fliould 
be  continued  for  feveral  generations,  it  is  highly  probable  the 
temper  and  habits  of  the  breed  maybe  changed,  fo  that  the 
defeendants  of  thefe  wild -geefe  may  lofe  their  inclination  to 
fly  from  country  to  country,  and  attach  themfelves,  like  tur¬ 
keys,  ducks,  and  other  birds  whofe  progenitors  were  once 
wild,  to  the  fociety  and  protection  of  man.  Should  Mr.,  C. 
meet  with  no  difafters,  it  is  not  improbable  that  the  wild- 
goote  will  be  eventually  added  to  our  flock  of  poultry. 

NEGRO  TURNING  WHITE. 

The  change  of  colour  which  Harry  Mofs  has  within  a  few 
years  undergone,  from  black  to  white,  has  been  publifhed  to 

oftep 


Locujfs.  95 

often  that  few  curious  perfons  are  ignorant  of  it.  Tn  the 
town  of  North-Hempftead,  fomething  of  the  fame  kind  is 
now  to  be  feen.  A  young  negro,  named  Maurice,  aged  25 
years,  began,  about  feven  years  ago,  to  lofe  his  native  colour. 
A  white  fpot  appeared  on  the  right  fide  of  his  belly,  which  is 
now  about  as  large  as  the  palms  of  two  hands.  Another 
white  fpot  has  appeared  on  his  bread:,  and  feveral  more  on 
his  arms  and  other  parts ;  and  the  fable  cloud  is  plainly  dis¬ 
appearing  on  his  {boulder.  The  fkin  of  thefe  fair  fpots  is  not 
furpaffed  by  the  European  complexion.  His  general  health 
is  and  has  been  good ;  and  he  has  differed  no  fealding  ulcer¬ 
ation,  fcabbinefs,  or  other  local  difeafe.  The  change  is  not- 
the  dead  white  of  the  Albinos ,  but  is  a  good  wholefome  car¬ 
nation  hue.  Such  an  alteration- of  cplour  as  this,  militates 
powerfully  again  ft  the  opinion  adopted  by  fome  modern  phi- 
lofophers,  that  the  negroes  are  a  different  j pedes  of  the  human 
race  from  the  whites,  and  tends  ftrongly  to  corroborate  the 
probability  of  the  derivation  of  all  the  'varieties  of  mankind 
from  a  Angle  pair.  Teels  of  this  kind  are  of  great  value  to 
the  zoologift.  How  additionally  lingular  would  it  be,  if  in- 
ftances  of  the  fpontaneous  difappearance  of  this  fable  mark, 
of  diftin&ion  between  {laves  and  their  mailers  were  to  be- 

^  i 

come  frequent !  They  would  then  be  no  lefs  important  to 
the  moralift  and  political  economift. 

LOCUSTS. 

The  following  obfervations  011  locufts,  made,  in  the  year 
1715,  by  the  Rev.  Andrew  Sandel  *,  then  rector  of  the 
Svvedifli  church  in  Philadelphia,  are  left  on  the  records  of 
the  faid  church,  in  the  Swediffi  language: — “  In  the  month 
cf  May  a  peculiar  kind  of  grafshoppers  or  flies,  called  by  the 
Englifh  locujis ,  iffued  from  the  earth.  They  came  up  every 
where,  even  on  the  hard  roads.  They  were  enabled  to  pierce 
the  earth  bv  means  of  a  (hell  that  covered  the  whole  body, 
even  the  mouth  and  feet.  Having  iffued  from  the  earth,  they 
crept  out  of  their  {hells,  hew  about,  placed  therrffelves  every 
where  on  the  trees,  and  made  a  peculiar  noife.  As  they 

*  This  is  the  man  whom  Linnseus  quotes  (  t  Amoenitat.  Atadcm.)  in  his 
hypothecs  of  fever,  as  affirming  the  co*ex'&.  nee  of  intermitting  fevers  and 
argillaceous  foils  in  Pennfylvania.  f  « 
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were  in  great  numbers  over  the  whole  country,  their  noife 
was  fo  loud  that  the  people  could  hardly  hear  the  bells  in  the' 
woods.  They  ripped  the  bark  of  the  trees,  and  put  worms 
therein.  Many  expected  that  the  trees  would  be  dried  by 
this ;  but  wre  found,  next  year,  that  it  did  not  happen.  Swine 
and  fowls  fed  on  thefe  infects*  The  Indians  did  alfo  eat 
them,  efpecially  on  the  firft  arrival,  after  a  previous  flight 
roafting  :  from  this  it  is  probable  that  they  are  of  the  fame 
kind  with  thofe  eaten  by  John  the  Baptift.  They  wrere  of 
fhort  continuance,  dying  in  June,” 

Remarks.  The  worms  mentioned  Were,  no  doubt,  thofe 
white  wurm-like  eggs  which  the  prefent  locufts  depofit  in 
the  bark.  All  the  other  circumflances  correfpond  with  thofe 
that  now  take  place. 

That  the  locufts  were  not  deftrudtive,  appears  by  the  ac^ 
count  given  by  the  fame  author,  on  the  extraordinary  fer¬ 
tility  of  that  year,  in  wheat,  rye,  Indian  corn,  oats  and 

That  year  was  alfo  remarkably  healthy  among  the  Swedes* 
as  appears  from  the  fmall  number  of  deaths  on  the  funeral 
records,  which  included  a  diftriCt  at  leaft  fifteen  miles  norths 
weft,  and  fouth  from  Philadelphia. 

’  /  BREAD  FRUI^ 

A  furgeon  lately  arrived  at  Rotterdam  from  Surinam 
ftates,  that  in  that  colony  they  have  now  large  thriving 
plantations  of  the  bread-fruit  tree,  which  are  exceedingly 
productive  ;  that  the  bread  made  from  it  is  as  good  as  that 
from  wheat ;  and  that  for  this  purpofe  the  fruit  is  diced, 
dried  in  the  fun,  and  then  pounded,  and  this  flour  with 
water  made  into  pa ftc,  which  rifes  as  well  as  wheat  flour. 
Hopes  are  entertained  that  this  valuable,  tree  may  be  intro¬ 
duced  into  Europe. 

DEATH. 

On  the  21  ft  of  January  laft,  fud  deftly,  ProfefFor  Abildgaard, 
Secretary  of  the  Royal  Academy  of  Sciences  at  Copenhagen. 
ItIq  was  the  founder  of  the  Veterinary  School  in  Denmark  : 
his  pupil,  Profeffor  Viborg,  Will  no  doubt  fucceed  him  in  the 
Veterinary  department. 


[  97  3 


XI.  Life  of  Abraham  Gothelf  Kastner,  Profj/br 

of  Mathematics  at  Gottingen . 

-Al.  G.  KASTNER,  profeffor  of  mathematics  at  Gottin¬ 
gen,  was  horn  at  Leipfic  on  the  27th  of  September  1719. 
His  father,  Abraham  Kaftner,  maintained  himfelf  and  family 
by  giving  leblures  on  different  fubje&s  relating  to  jurifpru- 
dence;  and  his  mother’s  brother,  Dr.  G.  R.  Pommer,  by 
lecturing  on  the  pra&ical  parts  of  the  fame  feience.  Both  of 
them,  however,  had  more  tafte  for  literary  purfuits  tlu^i  for 
that  from  which  they  derived  their  fupport.  The  latter  un- 
derftood  the  French,  Englifh,  Italian,  and  Spaihlh,  and  by 
thefe  means  young  Kaftner  had  an  opportunity  of  learning 
thefe  languages.  Pommer  poffeffcd  alfo  a  confiderable  col- 
ledfion  of  books  in  thefe  languages,  and,  as  Kaftner  had 
early  acquired  ' a  tafte  for  reading,  he  made  ufe  of  it,  as 
well  as  of  his  father’s  library,  as  far  as  his  talents  would 
admit.  As  it  is  impoffible  to  read  much,  even  in  hiftorical 
events,  whether  real  or  feigned,  without  meeting  with  aim- 
lions  to  the  mathematical  fciences  ;  Robinfon  Crufoe  having 
fallen  into  our  young  mathematician’s  hands,  he  learned 
with  great  avidity  the  nautical  terms  which  occur  in  that 
popular  romance,  and  of  which  an  explanation  is  given  in 
the  German  tranllation. 

In  the  year  1731,  he  attended  the  philofophical  lectures  of 
the  celebrated  Winkler,  and  next  year  ftudied  mathematics 
under  G.  F.  Richter.  At  this  period  he  purchafed  at  auc¬ 
tions  as  many  books  as  he  could,  and  he  received  many  as 
prefents  from  lbs  uncle.  In  regard  to  his  knowledge  of  ge¬ 
neral  mathematics,  he  derived  great  benefit  from  the  works 
of  Wolfe;  and  he  acquired  a  good  notion  of  aftronomy  from 
EraJ'mi  Francifci  Erojjhetes  FijlhanS  dcr  Ober-und  Nieder - 
JVeit,  printed  at  Nil  rub  erg  in  3676;  a  work  which  Kaftner 
confidered  as  a  compilation  formed  with  great  care  and  judg¬ 
ment. 
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In  the  year  1735  he  ftudied  under  Haufen,  and  he  ufed 
to  thank  this  preceptor  for  having  recommended  to  him  the 
Greek  method  of  geometry,  which  is  fo  certain,  and  which 
Kaftner  afterwards  purfued  with  fo  much  credit  to  himfelf. 

At  this  period  there  was  very  little  encouragement  at 
Leipftc  for  praftical  qftronomy*  Haufen  fometiipes  fhowed 
the  moon  to  his  pupils  through  a  telefcope,  and  young 
Kaftner  once  obferved  in  his  company  an  eclipfe  of  that 
planet  5  but  they  had  no  time-piece,  and  their  only  telefcope 
was  borrowed  from  Walzen,  a  native  of  Wirtemberg,  who 
refided  at  Leipftc  as  a  private  tutor,  and  who  was  afterwards 
geogfapher  royal  at  Drefden,  where  he  died.  Another  time 
Haufen  carped  Kaftner  along  with  him  to  the  tower  of 
Saint  Nicholas’s  church  to  qbferve  a  tranfit  of  Mercury  over 
the  fun,  and  for  determining  the  time  they  had  a  plummet 
fufpended  by  a  thread  5  but,  the  weather  being  cloudy,  they 
could  make  no  observation.  In  the  year  1742  a  comet  ap¬ 
peared,  and  Haufen  determined  its  orbit  in  the  fimpleft 
manner,  by  the  interfe&ion  of  two  arches  through  two  pair 
of  liars.  A  proje&ion  of  this  comet’s  orbit  may  be  feen  in 
Gottfched’s  preface  to  Heyne’s  Verfuch  fner  Belrachtung  uber 
die  Cometen;  Berlin,  J742.  Young  Kaftner  being  defirous  of 
obferving,  along  with  fome  friends,  this  comet  through  a 
elefcope,  applied  to  his  tutor,  who  gave  him  an  old  wooden 
tube,  and  a  convex  glafs  to  be  ufed  as  an  eye-glafs,  by  hold¬ 
ing  it  to  the  end  of  the  tube  with  the  hand.  What  obferva- 
tions  the  company  could  make  with  this  inftrument  it  would 
be  difficult  to  fay  in  profe;  but  Kaftner  himfelf  has  given  an 
account  of  them  in  an  ode  publilhed  in  the  ftrft  part  of  his 
Mifcellanies. 

From  what  has  been  faid  it  may  readily  be  conceived  what 
progrefs  Kaftner  wras  able  to  make  in  practical  aftronomy. 
Being  left  entirely  to  his  own  aftiduity,  he  procured  Doppel- 
mayr’s  chart  of  the  ftars  and  Bayer’s  IJranometria;  and  often 
repaired  to  the  market-place  of  Leipftc,  and  other  convenient 
flations,  to  obferve  the  heavenly  bodies.  In  the  year  1742 
he  formed  an  acquaintance  with  I.  C.  Baumann,  who  by 
bis  own  induftry  had  ftudied  mathematics  in  the  writings  of 
\Yplfe,  and  who  wiftied  to  fee  himfelf  what  he  had  learned 
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*rom  thefe  and  other  books  5  but  be  had  no  money  to  pur- 
fchafe  inftruments  and  telefcopes.  He  therefore  did  what  has 
been  (nice  pradlifed  bv  Herfchel :  he  conftructed  fome  him¬ 
felf,  according  to  the  directions  given  by  Hertel  and  Leut- 
niann.  Baumann’s  lifter^  whom  Kaftner  afterwards  mar¬ 
ried,  recommended  herfelf  to  his  notice  by  her  attachment 
to  thefe  purfuits: 

Having  obtained  froth  Baumann  a  telefcope  the  object  - 
glafs  of  which  had  a  focus  of  fix  feet,  and  which  magnified 
23  times,  he  employed  it  for  observing  the  comet  of  1744, 
much  better  than  the  one  he  had  borrowed  in  1742.  He 
had  no  time-keeper,  but  he  purchafed  at  a  fale  a  brafs  qua¬ 
drant  of  half  a  Rhinland  foot  radius,  \Vith  fixed  fights,  and 
divided  into  quarters  of  a  degree. 

In  the  cdurfe  of  time  he  caufed  mofe  and  larger  telefcopes 
to  be  conftru&ed,  \Vhich  he  employed  as  far  aS  could  be  pof- 
fibly  done  where  he  had  nd  means  to  determine  accurately 
the  time.  With  a  2 6  feet  telefcope  of  this  kind,  he  faw  in 
the  fun,  as  he  allures  us  himfelf,  white  luminous  fpots;  fuch 
as  Mr.  Schroter  of  LilienthaH  obferved  afterwards  with  the 
taeft  telefcopes.  With  the  fame  telefcope  Baumann  obferved 
a  dark  red  ring  found  Mercury  during  his  tranfit  over  the 
fun  on  the  6th  of  May  1753.  On  the  9th  of  OCiober  1751, 
Kafther  obferved  an  occultation  of  Jupiter;  and  ort  the  nth 
of  February,  next  year,  one  of  Venus  by  the  moon  :  of  both 
thefe  phenomena;  and  the  cirblunftances  attending  them,  he 
publifhed  an  account  in  the  eighth  volume  of  the  Hamburgh 
Magazine.  It  may  there  be  feen  that  at  this  period  he  em¬ 
ployed  himfelf  in  obferving  the  heavens  as  much  as  his  fitua- 
lion  would  admit. 

In  the  year  1737  he  had  begun  to  learn  algebra  with 
Heinfius.  Next  year,  Heinfiust,  having  finifhed  his  courfe^ 
made  a  tour  to  Peterfburgh,  and  mi  his  return  in  1745 
Kaftner  requCfted  leave  to  be  prefent  at  the  bbfervatory  while 
he  made  his  obfervations ;  but  he  could  not  get  his  willies 
gratified.  In  this  point  Heinfius  was  exceedingly  referved, 
and  it  was  only  with  great  difficulty  that  baron  Krcgel  could 
obtain  a  fimilar  favour.  In  other  refpe&s  Kaftner;  kept  up 
sfyery  friendly  intercourfe  with  Heinfius, 
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In  the  year  1755,  when  the  celebrated  Lieberkuhn,  i® 
whom  optics  and  phyfiology  are  fo  much  indebted,  was  called 
in  as  a  ph'vfician  to  vi'flt  an  old  duehefs  who  redded  at  Leipfic, 
be  paid  a  vifit  to  Kaftner,  and  piefehted  him  with  two  objedft- 
glafles,  one  of  27  feet  6  inches  focus,  and  the  other  of  11  feet* 
which  Kaftner  kept  by  hi’m  as  long  as  he  lived,- 

After  the  year  1746,  Kaftner  enjoyed  a  falary  of  100  rix- 
dollars  as  extraordinary  profeft'or  :  what  was  further  neceflFary 
for  maintaining  himfelf  and  family,  he  procured  by  his  lec¬ 
tures  and  by  labouring  for  the  bookfellers.  By  tranflating 
the  Swediili  Tranfadlions,  contributing  towards  the  Ham- 
burgh  Magazine,  publiflting  an  edition  of  Smith’s  Optics, 
and  tranflating  Lulolf’s  Knowledge  of  the  Terreftrial  Globe,- 
he  had  a  further  opportunity  of  improving  himfelf  in  aftro- 
nomieal  knowledge but  he  was  not  able  to  employ  fo  much 
time  in  the  purfuit  of  this  fc  fence  as  he  wiflied ;  and  he  wanted 
inftrurnents,  as  well  as  a  proper  place,  for  making  agronomical 
obfervations. 

Kaflner.  had  hopes  of  obtaining  the  fir  ft  philofophical  chair 
that  fhould  become  vacant  at  Leipfic ;  but,  as  he  could  not 
wait  till  Heinftus  or  Winkler  fhoukl  make  room  for  him,  he 
left  that  city,  and  in  the  year  1756?  after  Segner’s  departure 
from  Gottingen,  was  invited  thither  to  be  profeflbr  of  ma¬ 
thematics  and  natural  philofophy. 

At  that  period  Gottingen  afforded  many  excellent  6ppor- 
tunities  for  improvement  in  the  mathematical,  aftronomical, 
and  phyflcal  fcienccs.'  Tobias  Mayer  had  been  invited  thi¬ 
ther  after  Penthers  death ;  and  Lowitz,  Wehner,  Muller, 
Meifter,  ■  Eberhard,  and  Holimahn,  taught  every  branch  of 
the  mathematical  and  phyflcal  fcienccs.  Mayer,  in  particu¬ 
lar,  fhowed'  great  friendfhip  to  Kaftner;  but  he  gave  him  no 
opportunity  of  participating  in  his  labours  at  the  obfervatory. 

In  his  occupations  Kaftner  was  afflfted  by  Baft m an n,  who 
bail  followed  him  to  Gottingen  as  optician  to  the  univerfity, 
and  who  was  of  great  fervi-ce  to  the  obfervatory  by  conftrudf- 
mg  for  ft  inftrurnents  and  achromatic  telefcopes;  but  tlfe 
unfettled  ft;ate  of  affairs  during  the  li  ven  years  war,  by  which 
Gottingen  was  much  affected,  was  not  favourable  to  aftro- 
itom i-cal  obfervationSv 
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A  geographer  and  aftronomer  being  wanted  to  accompany 
the  travellers  lent  at  the  expenfe  of  the  Daniih  government 
to  the  Eaft,  in  confequence  of  a  propofition  made  by  Mi- 
chaelis,  Mayer  recommended  one  of  his  fcholars ;  but  as  he' 
refnfed  the  offer,  Kaftner  recommended  Niebuhr,  one  of  his 
pupils,  who  was  deftined  to  be  an  engineer.  Niebuhr  agreed 
to  the  propofal,  but  was  under  the  neceffity  of  obtaining  in- 
Ur  ublion  in  two  branches  of  knowledge  which  he  did  not 
before  confider  as  neceffary  to  his  views  :  he  was  obliged  to 
learn  Arabic  with  Michaelis,  and  to  make  aftronomical  ob- 
fervations  under  Mayer.  How  well  he  employed  his  know¬ 
ledge  in  thefe  relpefts  may  be  feen  by  the  account  of  his  tra¬ 
vels  ;  and  it  may  with  j  office  be  faid,  that  the  fuccefsful  refuk 
of  the  expedition  was  in  a  great  meafure  owing  to  Kaftner. 

Kaftner  having  received  a  refcript  from  Hanover,  in  which 
it  was  ftated  that,  the  obfervatory  not  being  employed  for 
the  benefit  of  the  univerfity,  as  was  wifhed,  if  he  would  agree 
to  take  a  fhare  in  it  he  thould  be  allowed  the  free  ufe  of  it 
along  with  Mayer;  he  returned  for  anfwer,  that  iC  as  Mayer'S 
great  fervice  to  aft  ro  no  my  was  well  known,  he  could  not  fee 
how  the  obfervatory  could  be  employed  to  better  advantage 
than  under  his  direction  A  When  Kaftner  had  fent  off  this 
anfwer,  he  tranfmitted  a  copy  of  it,  along  with  the  refcript,- 
to  Mayer,  who  was  highly  fatisfied  with  his  con  duel  on  the 
occafion.  Mayer  at  the  fame  time  faid,  that  if  any  other 
perfon  had  been  fuffered  to  participate  with  him  in  the  care 
of  the  obfervatory,  he  fhould  have  refigned  his  offiee  altoge¬ 
ther;  adding,  that  u  it  would  be  an  unfortunate  thing  for  a 
man  to  become  old  in  Gottingen.”  Mayer,  indeed,  did  not 
live  to  become  old,  for  he  died  three  days  after  he  had  com¬ 
pleted  his  39th  year.  Kaftner  was  then  fecretary  of  the 
Royal  Society  of  Gottingen,  and  on  the  13th  of  March  1763 
he  read  before  that  body  an  eulogy  on  Mayer,  which  he  after¬ 
wards  publi  (lied. 

After  Mayer’s  death,  the  care  of  making  obfervations  was 
committed  to  Lowitz,  who  at  the  fame  time  received  an  in- 
creafe  of  his  falary;  and  Kaftner  was  appointed  to  aflift  him, 
Lowitz,  however,  would  not  accept  of  Kaftner  in  that  capa¬ 
city,' and  the  latter  did  aiot-  choofe  to  importune  him.  In 

'  the 


ioS  Life  of  Abraham  Gothelf  Kajlntt) 

year  1763  Lowitz  made  known  his  refolution  of  leaving 
Gottingen,  and  refigned  the  obfervatory  to  Kaftner,  with 
every  thing  it  contained.  Though  Kaftner  had  before  no¬ 
thing  to  do  with  the  obfervatory,  he  gladly  aflumed  this  new 
occupation ;  but  it  was  an  exprefs  condition  on  entering  upon 
it,  that  he  fhould  require  no  increife  of  his  falary ;  a  facrifice 
which  he  readily  made,  efpeciallv  as  he  had  before  found  no 
difficulty,  when  in  a  lefs  favourable  fttuatioil  at  Leipfic,  to 
incur  considerable  expenfe  in  order  to  gratify  his  tafte  for 
aftronomy.  The  confidence  rejpofed  in  him  on  this  occafion 
he  employed  to  the  benefit  of  aftronomy  atid  the  honour  of 
Gottingen,  by  eaufing  the  manufcripts  left  by  Mayer,  and 
his  drawings  of  the  moon,  to  be  purchafed  for  the  ufe  of  the 
univerfity.  Thefe  he  preferved  at  the  univerfity  till  they 
were  delivered  into  the  hands  of  Lichtenberg  for  publication  ; 
and  thofe  not  publifhed  were  after  bis  death  depofited  in  the 
public  library; 

Kaftner  had  neither  occafion,  time,  nor  inclination,  to 
acquire  the  fame  dexterity  as  Mayftr:  he  obtained  the  ufe 
of  the  obfervatory  when  he  was  five  years  older  than  Mayer 
at  the  time  of  his  death,  and  only  as  an  addition  to  his  other 
numerous  occupations.  He  did  not  therefore  pretend  to 
great  readinefs  in  the  management  of  the  inftruments,  which 
requires  long  and  uninterrupted  experience;  but  it  may  be 
feen  by  his  works  that  he  underftood  every  thing  in  regard 
to  making  obfervations,  and  that  his  former  pradtice  was  of 
great  ufe  to  him. 

The  firft  who,  tinder  Kaftner’s  direction,  took  advantage 
of  the  per  mi  (lion  given  to  ufe  the  obfervatory*  were  Kiigeb 
Lichtenberg,  and  Ljungberg.  The  laft:  was  much  inclined 
to  devote  himfelf  entirely  to  aftronomy :  by  Kaftner’s  re¬ 
commendation  he  was  appointed  profeffor  of  the  mathema¬ 
tics  at  Kiel,  and  is  now  a  counfellor  of  ftate  to  his  Danifli 
majefty  at  Copenhagen. 

On  the  19th  of  June  1769,  when  the  tranfit  of  Venus  over 
the  fun  took  place,  Kaftner,  in  company  with  Lichtenberg 
and  Ljungberg,  obferved  as  much  of  that  phenomenon  as 
could  be  feen  at  Gottingen  :  that  is,  the  ingrefs  of  the  planet 
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In  the  year  1771,  Lichtenberg,  in  confequence  of  a  pro- 
pofal  made  by  Kaftner,  was  appointed  to  make  observations 
for  determining  the  geographical  fituation  of  different  places 
in  the  electorate  of  Hanover.  He,  however,  wanted  a  qua¬ 
drant  5  and  as  Kampe,  who  had  undertaken  to  conftruCt  one, 
proceeded  {lowly  in  his  labour,  Kaftner  applied,  to  Demain- 
bray,  director  of  the  king’s  private  obfervatory  at  Richmond, 
who  fent  him,  at  the  king’s  defire,  a  quadrant  by  Siffon, 
which  Lichtenberg  employed,  and  which  he  afterwards  gave 
to  the  obfervatory. 

The  obfervatory  had  now  obtained  an  excellent  inftrument 
for  correfponding  altitudes  of  the  fun ;  but  as  obfervatiops, 
on  account  of  the  nature  of  the  building,  could  be  taken 
in  the  morning  only  on  the  fouth-eaft  fide,  and  in  the  after¬ 
noon  on  the  fouth-weft,  it  was  neceffary  to  remove  the  qua¬ 
drant  each  time,  and  afterwards  to  adjufl  it.  This  labour 
was  undertaken  by  H.  Opperman;  I.  T.  Mayer,  fon  of  the 
aftronomer,  a  counfellor  of  hate  to  his  Britifh  majefty,  and 
now  profeffor  at  Gottingen  in  the  room  of  Lichtenberg ;  and 
Muller,  captain  of  the  Elbe  frigate  at  Stade :  but,  on  a  re- 
prefentatlon  made  by  Kaftner,  a  building  was  conftru&ed  in 
the  year  1782,  under  the  direction  of  Opperman,  on  the 
fouth  fide  of  the  obfervatory,  where  Siffon’s  quadrant  is  now 
ereCted,  and  when  ufed  it  needs  only  to  be  turned.  A  like 
building  has  been  conftruCted  on  the  north  fide,  fbr  corre¬ 
fponding  altitudes  of  the  northern  ftars. 

Kaftner  procured  from  Baumann  feveral  achromatic  tele- 
fcopes  and  a  heliometer;  and  the  obfervatory,  by  the  munifi¬ 
cence  qf  their  prefent  majefties,  the  late  duke  of  York,  and 
the  care  of  the  Hanoverian  government,  was  enriched  with 
various  telefcopes,  among  which  w^as  one  of  Herfchel’s  re¬ 
flectors,  and  a  clock  by  Shelton  with  a  compenfation  pen¬ 
dulum.  A  paper  of  Kaftner’s  refpeCling  the  variations  in 
the  going  of  this  clock  during  the  winter  of  1778,  may  be 
found  in  Langfdorff’s  Mechanical  and  Hydrodynamical  Re- 
fbarches,  publifhed  in  1788. 

In  the  year  1789,  Charles  Felix  Seyffer  was  appointed 
profefibr  of  aftronomy  gt  Gottingen;  and  as  the  practical 
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part  of  this  fcience  was  committed  to  his  care,  he  was  placed 
under  Kafkier  for  inftruction.  Since  that  period  all  the  ob- 
fervations  at  the  obfervatory  have  been  made  by  Seyffer. 

Notwith Handing  Kallner’s  fervice  to  aftronomy  and  geo- 
graphy,  the  fervice  he  rendered  to  the  mathematical. fciences 
in  general  was  much  greater;  and  his  name  will  be  men¬ 
tioned  by  pofterity  among  the  molt  eminent  pro fe dors.  He 
exerted  himfelf  with  the  molt  celebrated  geometers  of  Ger^ 
many,  Segner  and  Karften,  to  reltore  to  geometry  its  antient 
rights,  and  to  introduce  more  precifion  and  accuracy  of  de- 
monltration  into  the  whole  of  mathematical  analyfis.  The 
doCbrine  of  binomials;  that  of  the  higher  equations;  the 
laws  of  the  equilibrium  of  two  forces  on  the  lever,  and  their 
compolition,  are  fomc.  of  the  molt  important  points  in  the 
doctrine  of  mathematical  analyfis  and  mathematics,  which 
Kaltner  illultrated  and  explained  in  fuch  a  manner  as  to  excel 
.all  his  predecelTors.  Germany  is  in  particular  indebted  to 
him  for  his  claffical  works  on  every  part  of  the  pure  and  prac-^ 
tical  mathematics.  They  unite  that  folidity  peculiar  to  the 
old  Grecian  geometry  with  great  brevity  and  clearnefs,  and 
a  fund  of  erudition,  by  which  Kaltner  has  greatly  contributed 
to  promote  the  ftudy  and  knowledge  of  the  mathematics, 
KaltnerT  talents,  however,  were  not  confined  to  mathematics : 
fiis  poetical  and  humorous  works,  as  well  as  his  epigrams, 
are  a  proof  of  the  extent  of  his  genius ;  efpeciallv  as  thefe. 
talents  feldom  fall  to  the  lot  of  a  mathematician.  How 
Kaltner  acquired  a  tafte  for  thefe  purfuits,  we  are  told  by 
himfelf  in  onp  of  his  letters..  In  the  early  part  of  his  life  he 
relided  at  Leipfic,  among  friends  who  were  neither  mathema¬ 
ticians  nor  acquainted  with  the  faiences  :  he  then,  as  he  tells 
us  himfelf,  contracted  “  the  bad  habit  of  laughing  at  others;’" 
but  he  ufed  always  to  fay,  Hanc  v&ribam  damns  fctlmufque 
viafim .  Kaltner  died  at  Gottingen  on  the  20th  of  June 
1800,  at  the  age  of  eighty-one, 

Befides  works  on  the  pure  and  practical  mathematics,  we 
are  indebted  to  Kaltner  for  a  hiftory  of  the  mathematics 
from  the  revival  of  literature  to  the  end, of  the  18th  century. 
Vol.  I.  Arithmetic,  Algebra,  the  Elements  of  Geometry, 
6  Trigonometry  j 
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Trigonometry,  and  Practical  Geometry,  to  the  end  of  the 
iritli  century;  Gottingen  179 6.  Vol.  II.  Perfperitive  Geome¬ 
trical  Analyfis,  and  the  higher  Geometry,  Mechanics,  Optics?, 
and  Aftronomy ;  firft  period  towards  the  end  of  tlie  i6th  cen¬ 
tury*  Appendix  to  the  firft  volume,  ibid.  1797,  large  oftavch 
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[Concluded  from  Page  15.] 

CAItOCHE  finished  in  tlie  rrionth  of  May  a  telefcope 


of  22  feet,  conftruHed  without  a  fmall  mirror,  in  the  fame 
manner  as  thofe  of  LemairC  arid  Herfchel ;  arid  he  is  now 
employed  in  making  for  another  a  fpeculum  of  platiria  7- 
inches  in  diameter. 

C.  Tremel  has  begun  a  new  (land  for  the  telefcope  of 
£2  feet,  much  firmer  and  more  convenient  than  thofe  before 
employed;  * 

A  terrace  has  been  begun  towards  the  fouth  oil  a  level 
with  the  lower  hall  of  the  obfervatory^  for  placing  the  tele¬ 
fcope  upon  when  carried  out :  nothing  is  Wanting  to  com¬ 
plete  it  but  the  laft  courfe  of  the  materials. 


Brother  Noel,  a  BenediHinC,  finifhed,  in  1772,  a  telefcope 
the  fpeculum  of  which  had  a  focus  of  24  feet  4  inches.*  arid 
which  was  22\  inches  in  diarlieter*;  He  pretended  that 
this  telefcope  magnified  430  times;  but  Sir  George  Shuck- 
burgh  eftimated  its  magnifying  power  only  at  200;  Noel 
valued  this  inftrumetit  at  80,000  francs,  but  Louis  XV.  had 
expended  upon  it  more  than  500,00c*. 

The  fmall  fpeculum  was  convex,  in  imitation  of  Caffe- 
grain’s,  and  had  five  feet  real  focus ;  which  made  the  length 
Of  the  telefcdpc  lefs.  The  eye-glaffes  of  8  and  24  inches 
focus  could  magnify  528  times ;  but  it  was  not  fufficienlly 
good  to  bear  that  degree  of  power. 

He  miftrufted  aftrdnomers,  and  would  not  fuffer  riie  to  view 
Jupiter  through  his  telefcope  .*  C(  If  you  find  it  a  good  one,"’ 
laid  he,  “  you  will  add  nothing  to  my  credit,  for  T  am  al- 
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lowed  all  that  I  require ;  and  if  you  find  it  a  bad  one,  you 
may  do  me  a  great  deal  of* hurt.” 

Brother  Noel  was  a  tallow-chandler  of  Amiens,  who  had 
become  bankrupt;  but,  having  an  opportunity  of  making 
himfelf  known  to  the  duke  de  Chaulnes,  at  his  feat  in  Pi¬ 
cardy,  he  impofed  oh  him  by  his  loquacity,  and  the  duke 
introduced  him  at  -court  to  exhibit  a  mieroicope  which  in 
all  probability  he  had  never  made.  He  got  a  lodging  at  the 
Abbaye ;  he  ailociated  himfelf  with  Navarre,  who  was  a  good 
optician ;  and  he  propofed  to  the  king  to  undertake  a  telefcope, 
only  12  feet  in  length,  which  fhould  have  a  magnifying  power 
double  to  the  great  telelcopeol  Herfchel.  He  was  afterwards 
allowed  to  refide  in  the  hotel  de  Pally,  near  the  caftle  of 
La  Muette,  where  he  laboured  till  his  death,  which  took 
place  in  1781. 

Roc  ho  11,  who  f Lie  deeded  him,  lent  for  Caroche,  who  had 
already  given  proofs  of  his.  ability,  and  who,  having  re- 
polifhed  the  mirror,  rendered  this  telefcope  as  good  as  that 
of  Herlchet :  this  Mechain  and  myfelf  proved  in  1788. 

The  obfervatory  will  now  be  as  well  furniffied  with  inllrii- 
ments  as  any  in  Europe. 

C.  Janvier,  a  celebrated  watch-maker,  .has  prefented  to 
the  Inllitute  a  beautiful  clock,  in  which  he  has  reptefented, 
by  new  and;  ingenious  means,  things  difficult  to  be  exp  relied 
in  machinery,  Inch  as  the  nodes  of  the  moon,  the  preceffion* 
of  the  equinoxes,  and  the  two  parts  of  the  equation  of  time. 
He  prefented  alfo,  not  long  ago,  another  new  machine,  which 
contains  new  inventions  for  eclipfes,  the  tides,  the  fatelhtes, 
the  annual  parallaxes,  tue  true  motion  of  the  heavenly  bodies; 
and  where  thefe  complex  movements  do  no  injury  to  the 
moving  force  of  the  regulating  wheels. 

1  he  king  of  England  has  given  3000  guineas  to  Mr.  Schrce- 
fer,  of  Lihentha],  for  his  instruments,  which  in  future  will  be 
confidered  as  the  property  of  the  umverlity  of  Gottingen. 

The  duke  of  Gotha  has  procured  for  his  excellent  obferva- 
tor>  ^  three  feet  circle  made  by  Trough  ton,  who  in  that  line 
vies  with  Ramfdeii  :  this  circle  colt  10,000  francs.  He  has 
belpoke  a  large  fedlor  for  making  oblervations  in  the  zenith, 
md  a  telefcope  of  16  feet  from  Mr.  SchroSter.  He  has  car¬ 
ried 
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ried  his  zeal  and  munificence  fo  far  as  to  caufc  to  be  con- 
ftrudfed,  for  Mr.  Wurm3  atelefcope  of  7  feet,  that  he  may  be  , 
enabled  to  gratify  his  tafte  and  to  exercife  his  talents  for  aftro- 
nomy.  The  duke  of  Gotha  has  obtained  alfo  from  Paris  an 
equatorial  inftrument  by  Ramfden,  the  circles  of  which  are  an 
inch  in  diameter,  and  which  is  accurate  to  30A  It  is  that 
which  I-  caufed  to.be  made  for  Bergeret,  and  which  was 
afterwards  purchafed  by  Patu  de  Mello,  who  had  a  lingular, 
though  barren  tafte  for  poffeffing  fine  inflruments  and  good 
books.  Befides  others,  he  had  the  obfervations  of  Hevelius,  of 
which  only  ninety  copies  were  left,  the  reft  of  the  edition  having 
been  burnt  by  the  villainy  of  an  infamous  wretch  in  1679. 
This  volume  has  been  purchafed  by  C.  Labbey,  profeffor  of 
mathematics  in  the  central  fchool  of  the  Pantheon,  with  all 
the  other  works  of  Hevelius,  which  he  is  worthy  to  poftefs. 

Patu  de  Mello  had  two  equatorials,  excellent  achromatic 
telefcopes,  and  beautiful  clocks ;  but  he  would  never  fuffer 
any  one  to  ufe  them,  nor  even  to  fee  them.  I11  this  refpedt 
he  was  very  different  from  the  prefident  Du  Saron,  who  took 
a  pleafure  in  lending  his  mo  ft*  valuable  inflruments;  and 
from  Bergeret,  who  lent  us  his  large  mural  quadrant  for  the 
Military  School,  where  it  itill  remains. 

Troughton  has  already  made  fifty  circles  in  imitation  of 
ours,  with  fome  changes  and  ufeful  improvements.  IIesdid 
Mot  think  that  his  being  an  Engl i ft  1  man  ought  to  prevent 
him  from  taking  advantage  of  an  invention  which  principally 
belongs  to  France. 

The  king  of  PrufBa  has  granted  20,000  francs  to  the  ob- 
fervatory  of  Berlin,  wdiere  M.  Bode  was  in  want  of  many 
important  articles.  A  meridian  telefcope  of  3 \  feet,  by  Dol- 
lond,  has  been  procured ;  and  a  new  hall  has  been  prepared 
above  that  where  I  erected  the  mural  in  1751.  A  defcrip- 
tion  and  figure  of  this  obfervatory  may  be  feen  in  Bode’s 
Ephemerides  for  1804.  9 

Adjutant-commandant  Abancourt  is  employed,  by  order 
of  the  commander  in  chief,  in  conftrubting  a  map  of  Bavaria 
011  the  fame  fcale  as  the  large  map  of  France  \  and  he  has 
lent  us  the  foundations  of  his  labour.  This  map  will  conned! 

0  2*  -  with 
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wjth  that  of  Swabia,  conflrudfed  on  the  fame  fcale  by 
Mohrs.  Bohnenberger  and  Amman. 

M.  Delecoq  is  conftru&ing  one  of  We  ft  ph  alia :  that  of 
the  Netherlands,  on  the  fame  fcale,  has  been  flnifhed  :  thus 
the  example  of  the  French  has  become  fruitful,  and  even 
the  Englifti  are  preparing  to  follow  it. 

The  Academy  of  Stockholm  has  fent  M.  Svanberg  to 
Tornea  to  examine  the  ftations  where  the  French  academi¬ 
cians  carried  on  their  operations  in  1735,  for  ipeafuring  a 
degree  of  the  meridian.  As  this  degree  feems  to  be  too 
large,  forne  errors  are  fuppofed  to  have  taken  place ;  and  a 
deftgn  is  in  agitation  for  re-meafuring  it.  As  fenfible  irre¬ 
gularities  have  been  found  in  the  degrees  of  the  meridian 
between  Dunkirk  and  Barcelona,  it  would  not  be  furprifing 
that  there  fhould  be  fome  at  the  66th  degree  of  latitude. 

The  kino;  of  Denmark  has  eftablifhed  a  board  of  longitude, 
of  which  profcflbr  Bugge  is  diredtor,  with  two  affiftants. 
This  eftablifhment  was  chiefly  owing  to  M.  Lowenhorn. 
Ephcmerides  for  1S03  are  going  to  be  calculated,  which 
will  contain  the  diftance  of  the  moon  from  the  planets, 
M.  Wurbierg  gives  lectures  there  on  aftronomy;  and  pupils 
are  now  inftrudfinp;,  in  order  to  be  fent  to  Iceland  to  form  a 
map  of  that  country. 

M.  Von  Zach,  who  every  year,  in  autumn,  makes  a  geo¬ 
graphical  and  aftronomical  tour  through  Germany,  has  de¬ 
termined  the  pofttion  of  Brunfwick  to  be  53°  13  43//  and 
33/37"  eaft  of  Paris. 

At  Zell,  in  the  duchy  of  Lunebourg,  M.  Von  Ende,  coun- 
fellqr  of  the  fupreme  court  of  appeal  at  Hanover,  who  pof- 
fefles  a  well  furniflied  obfervatory,  has  determined  its  poft¬ 
tion  to  be  5 2°  37'  47"  and  30'  5". 

M.  Olbers,  at  Bremen,  has  determined  that  city  to  be 
33°  V  37;/  and  25f  4%ff*  He  Is  more  and  more  confirmed 
in  opinion  that  the  place  of  the  moon  may  be  determined 
within  3  or  6"  by  a.  fextant  of  9  inches  as  well  as  with  the 
heft  inftruments.  Bremen,  which  is  a  large  free  hanfe-town, 
has  enabled  M.  Olbers,  in  confequence  of  his  zeal,  to  form 
an  ailopiation  of  opulent  people  and  merchants,  who  have 

eftablifhed, 
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eftablifhed  amufaeum,  a  cabinet  of  philofophical  inftruments, 
and  an  obfervatory,  with  profeffors.  Dr.  Gibers  has  been 
appointed  profeflbr  of  aftronomy. 

At  Lilienthal,  M.  Von  Zach  was  aftonifhed  at  the  im- 
menfe  number  of  inftruments  in  the  pofieftion  of  M.  Schrre- 
ter.  One  of  his  telefcopes  is  27  feet  in  length  ;  but  he  has 
another  of  13  feet,  which  is  perhaps  the  belt  in  the  world  ; 
it  produces  eftedts  that  have  aftonifhed  one  of  our  ablcft  ob- 
fervers.  M.  Schrceter’s  gardener,  who  is  a  man  of  great 
ingenuity,  cafts  fpecula,  and  polifhes  them  wijth  wonderful 
dexterity.  His  telefcopes  of  7  feet  will  bear  to  be  compared 
with  thofe  of  Herfchel.  He  has  eftablifhed  a  very  extraor¬ 
dinary  manufadtory,  where  aftronomers  may  be  fupplied  with 
a  fpeculum  of  4  feet  focus,  and  a  fmall  plain  fpeculum,  at  the, 
price  of  120  francs;  and  a  fpeculum  of  15  feet  focus  for 
700  francs.  This  is  not  the  tenth  part  of  what  was 
ufually  demanded  for  fuch  articles  at  London  and  at  Paris. 
M.  Schroeter  has  made  obfcrvations  of  Mercury,  the  rota- 
tion  of  which  he  believes  to  be  24  h.  5ft  On  this  fubjedb 
he  intends  publifhing  hermographic  fragments.  In  regard 
to  aftronomy,  he  has  a  privileged  fight;  he  can  diftinguifh 
Mercury  in  the  open  day  by  the  naked  eye ;  he  has  feveral 
times  feen  in  his  telefcope  fmall  ftars  {hooting  along  like  a 
delicate  ftreak  of  very  faint  light,  which  lafted  2  or  3  'ft  this 
proves  that  the  hydrogen  and  oxygen  of  the  atmolphere  ex¬ 
tend  to  the  diftance  of  feveral  leagues :  meteors  or  globes  of 
fire,  which  excite  aftonilhment  when  at  the  diftance  of  a  few 
hundred  fathoms,  become  fhooting  ftars  when  at  the  diftance 
of  a  league,  arid  telefcopic  ftars  at  three  or  four  leagues. 

Prince  Adolphus,  the  tenth  child  of  his  Britannic  majefty, 
aged  27,  who  is  very  ftudious  and  well  informed,  contributes 
towards  the  peculiar  protection  granted  by  his  father  to  aftro¬ 
nomy  in  the  electorate  of  Hanover;  he  paid  a  vi fit  at  the 
fame  time  as  M.  Von  Zach  to  the  obfervatory  of  LilienthaL 
M.  Harding  has  been  appointed  affiftant  to  M.  Schrceter, 
with  a  falary  from  the  king. 

M.  Von  Zach  every  where  found  zeal  for  aftronomy,  and 
he  every  where  contributed  to  inoreafe  it :  details  on  this 
fubjedt  may  he  feen  in  the  excellent  journal  which  he  pub- 
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Kfhes  every  month.  In  this  journal  portraits  of  thofe  able 
aftronomers  Delamhre,  Me  chain,  Burg,  and  Duc-Lachapelle, 
have  been  given*  together  with  an  account  of  their  labours* 

O  J  O 

Thofe  of  Mechain  are  very  confiderable. 

M.  Bogdanich  undertook  alfo  a  fimilar  tour,  and  on  Ills, 
return  brought  back  a  great  many  determinations. 

Our  knowledge  of  the  geography  of  diftant  countries  has 
been  confiderably  enlarged  by  the.  voyages  of  Vancouver  and 
March  and  round  the  world  :  that  of  the  latter  has  been  pub- 
hiked  by  Fleurieu  in  four  volumes  quarto.  To  thefe  we  may 
add  Symes’s  embaffy  to  Ava,  Park’s  travels  in  Africa;  thofe 
of  Brown,  who  was  as  far  as  Darfoor  in  the  interior  of  Ne- 
gritia ;  thofe  of  Horncman,  to  whom  general  Bonaparte  pro¬ 
cured  the  means  of  penetrating  thither,  and  who  has  already 
fent  home  his  journal;  and  thofe  of  Damberger,  who  fpent 
feveral  years  in  Africa,  which  have  been  publifhed  atLeipfic 
with  a  curious  map  of  Africa  by  M.  Goldbach  :  they  are 
now  tranflating  into  French.  When  I  publifhed  my  Memoir 
on  Africa  in  1791,  nothing  was  known  of  that  immenfe 
country.  By  collecting  a  few  faCts  I  endeavoured  to  excite 
emulation  and  curiofity ;  and  my  willies  are  already  in  & 
great  meafure  aecomplifhed. 

Vaillant  propofes  to  return  to  Africa,  where  he  has  already 
diftinguilhed  himfelf;  and  a  company  of  merchants  at  Mar- 
feilles  have  announced  an  eliablilliment  on  the  eallern  coalt 
of  that  country. 

Seventeen  charts  of  the  coafts  of  South  America  and  of 
the  gulph  of  Mexico  have  been  publifhed  at  the  Repofitory  of 
the  Spanifh  Marine  eftablifhed  in  1791.  Nautical  tables  have, 
been  publifhed  by  Mendoza,  and  memoirs  refpebting  naviga¬ 
tion  by  Lopez  Royo  and  Galiano.  Jofeph  de  Spinofa,  cap¬ 
tain  in  the  royal  navy  and  director  of  the  repofitory,  has  done 
every  thing  to  render  himfelf  ufeful ;  and  there  is  reafon  to 
hope  for  great  things  from  his  intelligence  and  zeal. 

We  have  received  alfo  an  account  of  the  voyage  undertaken 
to  the  firaits  of  Magellan  in  1785  and  1786  by  Don  An¬ 
tonio  de  Cordoba,  Don  Dionifio  Alcala  Galiano,  and  Don 
Alexander  Belmonte,  with  a  great  many  charts  and  obferva- 
flp&us* 
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M»  RofTel  is  employed  in  England  in  arranging  the  journal 
of  his  voyage  with  d’Entrecafteaux,  which  he  purposes  to 
publifti,  M.  Lagrancliere,  another  officer  belonging  to  the 
fame  expedition,  has  alfo  a  journal ;  and  it  is  probable  that 
the  Britiffi  government,  to  whom  it  was  communicated,  made 
ufe  of  it  for  the  chart  of  New  Holland  lately  publiffied. 

C.  Meignien,  now  at  Madrid,  has  had  the- courage  to 
tranflate  into  French  four  Spaniffi  works  relating  to  naviga¬ 
tion,  and  has  fent  the  liffinnferipts  to  the  Repofitory  ‘of  the 
Marine  at  Paris. 

I  (hall  fay  nothing  of  the  great  number  of  new  charts  and 
maps  which  have  appeared  in  England  and  Germany:  they 
have  been  announced  in  the  General  Journal  of  Foreign  Li¬ 
terature,  edited  by  M.  Loos,  and  publiffied  by  Treutte!  and 
Wurtz  at  Paris.  This  journal  is  an  immenle  repofitory  <j£ 
books,  which  without  its  aid  would  be  unknown  to  us. 

The  General  Journal  of  French  Literature,  publiffied  by 
the  fame  bookfellers,  is  alfo  of  importance  on  account  of  the 
great  care  they  take  to  omit  nothing.  The  firft  year  contains 
1680  articles. 

We  ought  to  mention  alfo  the  Literary  Notices,  or  fplrit 
of  the  foreign  journals,  printed  for  Koenig  at  Paris  and  at 
Strafburg,  which  contain  interefting  information  in  regard 
to  aft ro no nty. 

We  have  received  from  Humboldt  obfervations  made  in 
South  America,  to  which  he  has  been  conducted  by  the  love 
of  fcience.  His  knowledge  in  aftronomy,  natural  pnilofopby 
and  natural  hiftory,  his  zeal  and  his  fortune,  all  equally  con¬ 
tribute  to  render  his  travels  intereftinq. 

The  Memoirs  refpebling  the  Marine,  by  A .  Thevenarcl, 
vice-admiral,  publiffied  in  the  month  of  November  by  Lau¬ 
rens,  in  four  volumes  offiavo,  contain  various  articles  on 
geography,  and  one  in  particular  on  Cape  Circumcifion, 
which  gave  occafion  to  a  difeuffion  between  me  and  the  illuf- 
trious  author,  which  was  publiftied  in  the  Connoiffance  des 
Temps  for  1798. 

I.  B.  Le  Chevalier  has  publiffied  a  defeription  of  the  Pro¬ 
pontis,  the  Pontus  Euxinus,  the  Bofphorus,  and  the  channel 

of 
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of  Condantinople,  where  he  made  obfervations  when  with 
the  French  ambafiador  ChoifeAll-Gouffier. 

The  Englidi  have  announced  that  a  vedel,  called  the  Lady 
Nelfon,  is  about  to  fet  out  on  a  voyage  round  the  world  for 
the  improvement  of  fcience. 

Nouet  has  fent  us  a  table  of  the  portions  of  35  cities  in 
Egypt,  as  far  as  Syena,  which  he  finds  to  be  in  240  $ f,  though 
it  was  long  believed  to  lie  under  the  tropic. 

-  We  learn  from  a  memoir  tranfmitted  by  C.  Corabce.uf, 
engineer  in  Egypt,  that  the  Egyptians,  on  two  zodiacs  found 
at  Henne  in  250,  and  at  Dindara  in  26°  north  latitude,  had 
indicated  the  foldice,  firh  placed  in  the  conflellation  of  Virgo, 
then  in  Leo,  and  approaching  Cancer. 

C.  Grobert,  chief  of  the  brigade  of  artillery,  has  publifhed 
a  defcription  of  the  pyramids  of  Ghize  and  of  the  city  of 
Cairo:  it  contains  an  aftronomical  note  by  Burckhardt,  who, 
'having  feen  a  drawing,  made  by  Denon,  of  the  zodiac  of 
Dindara,  finds  that  the  folftice  had  advanced  6oc  further  than 
the  place  where  it  now  is;  which  fuppofes  an  antiquity  of 
4000  years.  By  ftudying  the  furrounding  figures,  this  por¬ 
tion  may  be  obtained  with  more  accuracy. 

C.  Fournier  has  presented  to  the  Inftitute  of  Egypt  a  me¬ 
moir  containing  further  details* 

The  zodiac  of  Henne  or  Eirna  is  much  older;  the  folftice 
there  is  in  the  conflellation  of  Virgo,-  which  fuppofes  an  an¬ 
tiquity  of  7000  years.  But  the  pofition  of  the  folftice  is  there 
indicated  in  a  more  vague  manner,  and  it  is  not  impoflfible 
.  that  there  may  be  an  uncertainty  of  fome.  hundred  years. 
This,  however,  dill  appears  to  give  fome  degree  of  probability 
to  the  hypothesis  of  Dupuis,  mentioned  in  the  fourth  volume 
of  my  Aflronomy,  who  alcribes  our  zodiac  to  the  climate  of 
Egypt  when  the  fummer  folftice  was  in  the  conflellation  of 
Capricorn  14  or  15,000  years  before  our  cera  ;  and  who  finds 
that  the  Indian  zodiac,  which  Bailly  caufed  to  be  engraved, 
•  goes  back  alfo  7000  years. 

The  zodiac  of  IIenn'6  was  found  by  general  Dedai.x,  Fou- 

rier^  and  Codas,  after  the  departure  of  Denon.  But  Cora- 

boeuf  favs  in  his  letter  that  the  zodiac  indicates  the  folftice 
* 

in 


Hijlory  of  AJlronomy  for  the  Year  i8od.  113 

in  Virgo.  What  he  calls  a  lign  we  call  a  conftellation. 
General  Menou  announces  a  new  journey,  150  leagues  fur¬ 
ther.  We  are  allured  that  there  are  other  Egyptian  antiqui¬ 
ties  ;  and  the  men  of  letters  who  go  thither  will  perhaps  dif- 
cover  a  zodiac  of  greater  antiquity  than  that  of  Henne. 

C.  Corabdeuf,  when  he  fays  that  the  large  pyramid  of 

Memphis  declines  20  minutes  to  the  north-weft,  adds,  that 

Picard  found  18'  deviation  in  the  meridian  of  Tycho;  As  an 

* 

aftronomer  I  ought  to  add,  that  Picard  was  miftaken  by 
taking  one  tower  of  ElfineUr  for  another,  as  M.  Auguftiri 
has  fhoWn  in  the  twelfth  volume  of  the  old  Memoirs  of  the 
Academy  of  Sciences  at  Copenhagen. 

The  voyage  undertaken  by  the  corvettes  le  Geographe  and 
le  Natufalijle ,  captains  Baudin  and  Hamelin,  fhows  the  at¬ 
tention  of  government  to  the  fc.iences.  The  plan  was  in  agi¬ 
nation  for  feveral  years.  Captain  Baudin,  having  brought 
from  America,  four  years  ago,  a  large  cohesion  of  plants 
i|nd  infects,  when  he  made  a  voyage  in  la  Belle  Angeliquc 
With  Le  Dru,  the  Parifian  naturalifts  were  exceedingly  de- 
fifOus  that  he  ftiould  undertake  another,  on  a  larger  fcale, 
round  the  world,  or,  at  leaft,  to  countries  little  known,  which 
might  be  more  important  and  more  produ&ive. 

In  the  month  of  February  he  came  to  Paris  to  folicit  in 
favour  of  this  enterprife :  the  aftronomers  united  with  the  na- 
turalifts  to  point  out  the  advantages  of  it,  and  they  even  pre¬ 
tended  to  the  moft  important  part  of  the  expedition.  Geo¬ 
graphy  has  fo  many  departments  wftiich  demand  our  atten¬ 
tion,  that  We  could  not  help  feizing  this  opportunity  of  fup- 
plying  fome  deficiencies  in  it;  and  the  French  people,  Who 
are  determined  to  have  a  navv,  wifti  to  obtain  certain  data 
in  every  fea,  and  to  be  able  to  affift  navigators  in  every  coun¬ 
try.  This  is  a  great  and  an  immenfe  labour;  a  few  plants 
and  infects  more  is  the  leaft  important  part  of  the  voyage. 
Some  perfons  were  of  opinion  that  it  ought  to  be  deferred 
till  the  conclufion  of  a  peace;  but  the  firft  conful,  who  fees 
no  difficulties  when  grand  obje6ts  are  in  view,  was  defirous 
they  Ihould  fet  out  as  foon  as  poftible.  At  ten  in  the  morn¬ 
ing,  O&ober  the  19th,  our  navigators  left  Havre-de- Grace, 
directing  their  courfe  northwards,  and  at  ten  in  the  evening 
Vol.  IX.  P  had 
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had  proceeded  from  30  to  33  leagues;  notwithflanding  the' 
delay  of  an  hour;  occafioned  by  a  vifit  from  the  Englifh. 
There  is  every  reafon  to  think  that  they  got  clear  of  the 
channel  in  two  days,  M.  Belfln,  who  accompanied  them  till 
two  in. the  morning;  was  highly  pleafed  with  their  unanimity; 
their  eagernefs,  and  joy.  Captain  Hamelin  is  loved  and 
efteemed  by  every  body;  in  a  word,  the  whole  of  the  people 
on  board  le  Natural  :Jle  feemed  to  form  only  one  family. 

The  Board  of  Longitude,  in  concert  with  the  commif- 
fioners  of  the  Inftitute,  chofe  for  this  expedition  two  allro- 
nomers,  Frederic  de  Biffy,  born  at  London  May  JO;  3768, 
who  had  laboured  in  my  obfervatorv  at  the  military  fcbool 
from  1795  to  1798  ;  and  P.  Francis  Bernier,  born  at  Rochelle 
November  io,  1779,  who,  after  being  inftructed  at  Mon- 
, taub.an  under  Duc-Lachapelle,  laboured  for  eight  months 
With  great  fuceefs  in  my  obfervatory  at  the  College  de  France , 
and  who  has  exercifed  himfelf  in  nautical  aftronomy  with 
great  afliduHy.  Fie  will  foon  be  accuftomed  to  obferve  on 
board  fliip :  his  zeal  and  intelligence  give  me  the  greateil 
hopes  refpedling  him;  and  I  have  already  feen  with  pleafure 
an  eulogy  on  him  in  the  Journal  de  Paris. 

This  young;  aftronorner  has  not  forgot  the  care  I  took  of 
him  :  I  learn  fo  by  reading  in  one  of  the  journals,  that, 
during  an  entertainment  given  by  the  officers  to  the  men  of 
feience,  when  the  Republic  and  the  Navy  had  been  drunk, 
Bernier  faid,  with  a  tender  elfin fi on  of  gratitude,  ((  To  thofc 
who  have  guided  us  in  the  career  of  fcience/’  This  toad. 
Worthy  of  his  feniibility,  was  received  with  fatis faction  by 
all  the  guefts. 

I  had  p.ropofed  another  adronomer,  C.  Louis  Ciccolini, 
bom  at  Macerata  on  the  2 2d  of  November  1767,  a  knight 
of  Malta,  who  had  laboured  with  me  two  years,  and  feveral 
of  whyfe  calculations  1  publidied  in  the  Connoijjance  des 
Temps  ;  but  he  was  not  a  Frenchman,  and  this  reafon  feemed 
decifive,  particularly  at  a  time  when  the  French  were  defirous 
of  (bowing  their  zeal.  I  in  vain  attempted  to  deftroy  this 
prejudice.  In  a  word,  I  have  feen  with  pleafure  that  all  the 
th  ree  were  exceedingly  defirous  to  undertake  the  voyage,  not- 
withftanding  the  dangers  of  every  kind  with  which  it  mud 

be 
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be  attended.  General  Bougainville  had  the  courage  to  fend 
•on  board  one  of  his  fons,  Hyacinth,  born  on  the  26th  of 
December  1781,  who  is  beginning,  in  an  honourable  man¬ 
ner,  to  tread  in  the  fteps  of  his  illuftrious  fadier.  We  ex¬ 
pected  that  Maingon  and  Quenot,  well  known  as  aftrono- 
mers,  would  have  had  a  fhare  in  the  expedition;  but  the 
former  was  prevented  by  indifpofition,  and  the  latter  would 
not  depart  without  him. 

The  naturalifts  fay,  that  the  flax  of  New  Zealand  will  be 
fufficient  to  indemnify  the  hate  for  the  expenfe  of  this  expe¬ 
dition  ;  and  the  aftronomers  will  find  themfelves  fufficiently 
rewarded  by  fome  petitions  to  the  fouth  of  New  Holland  and 
on  the  coafls  of  Africa.  But  a  voyage  of  two  or  three  years 
cannot  fail  to  furnifh  fcience  with  a  number  of  new  fads. 

A  moil  lingular  meteorological  phaenomenon  is  the  hurri¬ 
cane  of  the  9th  of  November,  which  ravaged  the  whole  coun^ 
try  from  Brittany  to  Holland,  and  from  Burgundy  to  Eng¬ 
land  ;  it  deftroyed  a  great  number  of  veffels  in  the  Channel, 
but  our  navigators  had  got  out  of  it  long  before  that  time. 

The  lofs  I  fuftained  in  C.  Bernier  has  been  repaired  by 
Michael  Chabrol,  born  at  Riom  on  the  1 8th  of  November 
1777.  In  the  month  of  May  he  came  to  Paris  to  reinforce 
aftronomy,  which  had  need  of  his  abidance.  He  has  al¬ 
ready  calculated  a  great  many  eclipfes,  portions  of  ftars,  and 
the  longitudes,  latitudes,  and  angles  of  portion,  of  600  of  the 
principal  Pars,  which  form  the  fundamental  catalogue  in¬ 
flated  in  the  Connoiffance  des  Temps ,  and  which  Le  Frangois- 
Lalande  has  further  improved  by  obferving  the  right  afeenfion 
and  declination  of  thofe  which  before  were  not  fully  known. 

Confidering  the  fcarcity  of  aftronomers,  we  ought  to  ap¬ 
plaud  Lancelin,  profeftbr  at  Breft,  who  propagates  nautical 
aftronomy  with  wonderful  zeal :  he  has  formed  pupils,  who 
will  be  of  the  utmoft  utility  to  us  when  our  marine  (hail 

J 

have  acquired  that  activity  which  the  French  government 
intends,  and  is  preparing,  to  give  it. 

C.  Henri  has  left  Peterfburgh  to  return  to  France.  The 
decree  in  favour  of  the  French  emigrants  exiled  from  their 
country  will  procure  us  tin*  return  of  this  able  aftronomer. 

Slop,  a  celebrated  aftronomer  of  Pifa,  has  been  arrefted  in 

P  %  confequence 
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confequence  of  the  troubles  in  Tufcany ;  but  the  French  have 
entered  that  country,  and  there  is  reafon  to  believe  that  this 
aftronomer  will  be  reftored  to  his  obfervatory. 

On  the  14th  of  July  the  fire-works  at  Dijon,  on  account 
of  the  feftival,  having  been  placed  on  the  top  of  the  obferva¬ 
tory,  occafioned  a  conflagration,  which  damaged  the  inftru- 
ments,  and  particularly  the  fpeculum  of  a  Iierfchel’s  tele- 
fcope ;  but  profefibr  Jacotot  has  Hill  a  fufficiency  to  make 
ufeful  obfcrvations. 

Montucla,  who  died  on  the  19th  of  December  J  799,  after 
having  publifhed  the  Hiftory  of  the  Mathematics  up  to,  1700, 
in  two  volumes,  had  prepared  a  continuation  of  that  work, 
comprehending  the  18th  century.  Three  hundred  pages  of 
the  third  volume  were  even  printed;  but  the  remainder  of 
the  copy  was  not  finiflied,  and  efpecially  that  part  which  re¬ 
lates  to  mechanics  and  aftrononry.  Defortia  has  taken  upon 
#him  the  optical  part,  and  I  have  engaged  to  revife  the  aftro- 
jiomical,  and  to  complete  and  publifh  the  whole.  I  thought 
this  care  due  to  one  of  my  oldeft  friends,  whom  I  forced,  as 
I  may  fay,  to  give  this  new  edition. 

C,  Montjoye  has  publiflied  an  eulogy  on  the  firA  prefident 
Du  Saron,  who  was  an  able  afironomer.  He  has  added  fome 
interefting  details,  furnifhed  by  Meffier  and  myfelf,  and  with 
which  I  was  unacquainted  when  I  gave  his  eulogy  in  the 
Hiftory  of  Aftronomy  for  1794,  a  year  of  crinies  and  mif- 
for  tunes. 

On  the  20th  of  June  1.8.90,  we  loft  at  Gottingen  Abraham 
Kaftner,  who  was  born  at  Leipfic  on  the  27th  of  Septem¬ 
ber  1719.  He  was  director  of  the  obfervatory  after  the  death 
of  Mayer  and  Lichtenberg.  He  was  as  celebrated  as  a  ma¬ 
thematician  as  a  man  of  letters, and  publiflied  feveral  memoirs 
on  aftronomy,  both  in  German  and  Latin,  in  the  Tran  fac¬ 
tions  of  the  Society  of  Gottingen.  Some  details  refpedting 
him  may  be  found  in  Von  Zach’s  Journal  for  July  *.  His 
life  has  been  printed  at  Leipfic  in  an  yniverfity  oration  fpoken 
in  the  fiftieth  year  of  his  reception. 

On  the  28th  of  December  1800,  we  loft  alfo  James 

*  Our  readers  will  find  them  in  the  beginning  of  this  number  of  the 
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Anthony  Jofeph  Coufin,  who  in  1787  publiftied  an  excellent 
introdu&ion  to  phyfical  aftronomy,  containing  learned  and 
ufeful  calculations. 

John  Albert  Euler,  fon  of  the  celebrated  Leonard  Euler* 
died  at  Peterfburgh  on  the  6th  of  September,  at  the  age 
of  66.  Several  memoirs  on  aftronomy,  written  by  him,  may 
be  found  among  the  prize  queftions  of  the  Academy  of  Sci¬ 
ences,  and  in  the  TranfaCtions  of  the  Academy  of  Peterf- 
burgh. 

On  the  23d  of  April  we  loft  at  Thouloufe  Jerome  Hadan- 
court,  born  in  that  city  in  1748,  who  laboured  for  feveral 
years  with  Darquier,  as  may  be  feen  at  the  head  of  his  ob- 
fervations.  Four  years  ago  he  had  been  entrufted  with  the 
obfervatory  of  Thouloufe,  which  Garipuy  caufed  to  be  built 
in  1775  >  but  he  could  not  make  ufe  of  it  for  more  than  three 
years.  The  gout  and  other  maladies  conduced  him  to  the 
grave.  His  eulogy  may  be  found  in  the  Magazine  Ency - 
clopedique ,  6th  year,  vol.  iv.  His  place  has  been  fupplied 
by  Vidal.  x 

Koehler  died  at  Drefden  on  the  19th  of  September,  at  the 

age  °f  55- 

Hanna  died  at  Pekin :  he  is  the  laft,  I  believe,  of  the  On- 
nefe  aftronomers.  The  general  of  St,  Lazarus,  defirous  to 
fill  up  this  department  of  the  miftionary  eftablifhment,  placed 
him  under  my  care  to  ftudy  aftronomy :  he  was  met  near 
Pekin  by  the  Englifh,  as  may  be  feen  in  the  account  of  Lord 
Macartney’s  embafly  to  China. 

Arnold,  the  celebrated  watch-maker,  died  at  London ; 
but  his  fon  continues  to  make  time-pieces,  chronometers, 
and  regulators, 

We  have  loft  Mentelle,  the  engineer,  who  refided  at  Cay¬ 
enne  fince  1763,  when  the  duke  De  Choifeul  fent  thither 
jo,ooo  fettlers ;  he  was  brother  to  the  celebrated  geographer, 
and  we  had  received  from  him  laft  year  obferv.ations  on  the 
flux  and  reflux  of  the  fea. 

Monneron  fen.  who  had  been  in  India,  and  who  brought 
with  him  fome  memoirs  on  the  aftronomy  of  the  Indians, 
*ied  at  Annonay, 

The 
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The  abbot  of  Cremfmunfter,  Erembertus,  died  in  his  abbey 
chi  the  291b  of  March  ,  The  fervice  he  did  to  aftronomy  tve 
have  mentioned  in  another  place.  It  was  to  him  that  Tixl- 
inulkr  dedicated  in  1776  his  work  entitled  Decmnium  Afiro- 
nmnkttm.  Profifior  Wolfgang  Leuthner,  his  fucceffor,  flxows 
the  fame  define  to  fupport  aftronomy  in  that  abbey  which 
Id  xlm  idler  rendered  celebrated. 

We  have  loft  at  Peterfbunrh  M,  So  im  on  of,  fen  a  tor  and 
preftdent  of  the  council  of  commerce,  who  had  an  obferva- 
tory  and  a  great  many  iiiftmments^  and  who  was; .going  to 
eftablifh  another  at  his  country-feat  near  Mnfcow.  Me  polk 
fetTcd  knowledge  and  -zeal,  Mill  very  rare  in  Bu  fir  a. 

Such  have  been  the  Ioffes  -fuftaiixed  by  aftronomy ;  but  it 
piay  be  feen  in  this  account  that  we  have  the  pleafure  oi 
reckoning  among  our  fellow-labourers  feme  men  of  great 
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merit,  and  of  having  juft  reafon  to  hope  for  further  fuccefs.  In 
"a  word,  aftronomy,  as  we  may  fay,  is  now  complete,  fince,  if 
tve  except  comets,  all  the  celeftial  bodies  have  beeivfehjeCted 
to  calculation;  and  it  appears  at  p refen t  that  we  have  little 
snore  to  delire.  But,  as  Seneca  fays,  there  will  always  be 
fomethjng  to  do  :  Et  poft  mille  fwcula  non  deerit  occaJioalE 
quid  adhuc  adjiciendi. 
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Bj  M.  De  Beau vo is  *. 


JHL- M P II I B I O US  animals  properly  ft>  called,  fo  dreadful 
.and  hideous  to  the  vulgar,  but  fo  different  to  the  eyes  of  the 
natundift,  to  whom  all  the  productions  of  nature  are  equally 
i ntere (ling,  offer  us  an  infinite  fcope  for  difcovery.  Natu- 
raliftSj  therefore,  not  (topped  by  the  thoughtlefs  repugnance  of 
the  vulgar  to  animals  infinitely  lels  dangerous  than  they  fup- 
pofe,  and  confid-erably  more  ufeful  than  ignorance  (which  is 
continually  afking,  to  what  purpofe  are  all  thefe  things  ?  )  can 
imagine ;  nafuralifts,  I  fay,  have  left  ns  data  refpecting  thefe 
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beings, 
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beings,  which,  with  time,  mu  ft  lead  us  to  a  more  correct 
knowledge  of,  and  a  more  intimate  acquaintance  with,  them, 
i  he  animal  to  be  treated  of  in  this  memoir  is  a  proof  of  what 
T  advance. 

In  examining  Mr.  Peale’s  collection,  T  had  occafion  to 
remark  amongft  the  amphibiae  one  which  I  have  not  feen 
defcribed  by  any  author.  It  appeared  to  me  entirely  new, 
and  the  more  interefting  as  tending  to  determine  our  ideas 
of  the  inguana,  which  has  by  fame  been  clafTed  amongft  the 
amphibiae,  by  others  with  fifli ;  but  which  we  find  to  be  an 
intermediate  clafs  connecting  thefe  two. 

After  having  examined,  defcribed,  and  drawn  this  new 
animal,  Mr.  Peale  and  I  have  thought  proper  to  fpeak  of  it 
to  this  Society  before  the  publication  of  his  catalogue,  which 
will  foon  take  place. 

Linnaeus,  the  celebrated  Linnaeus,  whom  jealoufy  is  fome- 
times  plea  led  to  criticife  generally  without  caufe  ;  Linnams, 
whofe  errors,  always  exaggerated  by  his  detraClors,  are  (let 
my  admiration  for  the  merits  of,  this  great  man  excufe  the 
ex  predion)  for  the  greater  part  marked  with  a  ray  of  genius; 
Linnaeus,  I  fay,  had  formed  a  feparate  order  of  the  inguana  (A) 
difeovered  in  South  Carolina  by  Dr.  Garden,  fince  whofe 
death  other  na.turalifts,  amongft  whom  was  Compfer,  (B)  have 
made  fome  new  obfervations  refpeCffmg  it.  It  was  regarded 
by  him,  Bonnaterre,  (B)  and  Gmelin,  the  laft  editor  of  the 
works  of  Linnaeus,  as  a  fifti.  The  latter  naturalift  confe- 
queutly  fupprefted  the  order  of  meant.es ;  and  the  Siren  la - 
certina  is  now  found  placed  amongft  the  muraena  under  the 
aarne  of  Mur  etna.  Siren .  Although  this  animal  has  much 
analogy  to  a  fifh,  being  fumifhed  with  gills,  Gmelin  has  ob- 
ferved  that,  in  the  formation  of  them,  the  inguana  and  mu- 
i:sena  are  diftinguifhabk  by  the  numbers  of  rays.  He  there¬ 
fore  fuppofes  it  ftiould  be  placed  amongft  the  branchi- 
oftegae,  whatever  relation  it  might  otherwife  have  with  the 
in  u  nun  a. 

Such  is  the  laft  opinion  refpecting  the  inguana,  (C)  of 
which  we  will  give  a  defeription  in  order  that  we  may  com¬ 
pare  it  with  that  of  the  new  animal  which  is  principally  the 
objcCt  of  this  memoir. 


Dej  iripthn 


rzo 


On  a  new  Species  of  Siren „ 

Defcription  of  the  Inguana ,  called  Mud  Inguana  by  the  Ame¬ 
ricans)  Siren  lacertina  by  lAnncsuSy  and  Muraena  Siren  by 
Gmelin . 

Head  flat  at  top,  rounded  at  the  nofe,  eyes  {mail,  noflrils 
fmall  and  placed  near  the  end  of  the  fnout,  which  is  fome- 
fitnes  marked  with  a  brown  fpot ;  colour  cheftnut :  (Plate  IV .) 
fig.  i.  ABCD. 

Mouth  furnifhed  with  a  row  of  fmall  teeth  :  fig.  2.  Auri¬ 
cular  hole  nearly  in  the  form  of  a  femicircle,  furnifhed  on  the 
exterior  with  three  fhort,  thick,  fringed  lobes,  adhering  to 
three  fer rated  rays  on  the  interior  with  opercula :  fig.  i.  E. 

(July  two  fhort  fore-feet,  each  furnifhed  with  four  toes, 
terminated  each  by  a  fmall  (harp  nail :  fig.  I.  F. 

Body  nearly  round,  fhrunk,  and  ftreaked  on  the  fides, 
covered  with  fmall  fcales  thinly  fpread  and  faintly  feen: 
fig.  i.  G. 

Tail  flat,  furnifhed  both  above  and  below  with  a  Ample 
membrane,  without  either  points  or  prickles  :  fig.  i.  H. 

Defcription  of  a  new  Animal  found  in  a  Swamp  in  Jerfey 
near  the  Delaware ,  not  very  dijlant  from  the  Middle  Ferry 
oppofite  the  City  of  Philadelphia. 

Head  flat,  rounded  at  its  extremity ;  eyes  and  noflrils  as 
m  the  former,  except  that  the  latter  are  rather  nearer  toge¬ 
ther:  fig.  3.  ABCD. 

Mouth  large,  extending  further  back  than  the  eyes,  fur- 
nifhed  with  a  row  of  fmall  tee%b  as  in  the  former:  fig.  3.  E. 

Auricular  hole  large,  bordered  on  the  upper  part  by  three 
{harp  fringed  lobes,  adhering  at  one  end  to  three  ferrated  rays 
placed  in  the  interior,  and  of  which  they  are  a  continuation: 

%•  3-  F- 

Under  the  head  two  opercula  united,  forming  but  one 
piece:  fig.  4.  Four  feet,  thole  before  furnifhed  with  four 
toes,  thofe  behind  with  five.  I  prefume  they  were  furnifhed 
with  nails ;  the  animal  being  preferved  in  fpirits  of  wine  has 
been  fomewhat  changed  in  its  parts  :  fig.  3*  L 

Body  fomewhat  flattened,  ftreaked  on  the  fides,  flatted: 
above  and  below,  which  gives  it  a  fquare  appearance : 

f>g-  3-  G- 
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Tail  flat.,  furnilhed  on  the  top  with  a  fimple  membrane, 
which  commences  nearly  at  the  neck,  and  extends  itfelf 
Under  the  tail  as  far  as  the  anus  :  fig.  3.  H. 

Mr.  Peale  has  preferred  the  latter  animal  alive  in  water 
for  nearly  thirty-fix  hours,  at  the  end  of  which  time  it  died. 
He  obferved  that  as  long  as  it  lived  it  continued  fwimming, 
making  ufe  of  its  feet  and  principally  of  its  tail ;  that  the 
lobes  which  terminate  the  gills  were  continually  floating 
and  in  motion ;  either  by  a  power  of  motion  belonging  to 
them,  or  perhaps  rather  the  effect  of  the  motion  which  the 
animal  caufed  with  its  feet  and  tail,  and  which  was  commu¬ 
nicated  to  all  parts  of  the  body.  He  does  not  recollect  whe¬ 
ther  the  opercula  opened  and  clofed  as  in  fifh ;  but,  judging" 
from  the  conformation  of  thofe  parts,  I  am  led  to  believe 
they  do  not. 

As  long  as  the  inguana  only  was  known,  incertitude  re- 
fpefting  its  nature  might  have  placed  it  rather  with  fifli,  to 
which,  it  is  true^  it  bears  an  affinity  by  an  effential  cha¬ 
racter,  gills,  than  with  the  amphibise,  to  which  it  feems  to 
belong  by  all  the  other  parts  of  its  body.  But  now  a  new 
individual  of  the  fame  kind,  furniffied  with  four  feet  like 
lizards,  feems  to  indicate  that  it  cannot  belong  to  fifli- 

On  this  difcovery  three  very  important  queftions  arife.  I 
do  not  flatter  myfelf  I  fhall  be  able  to  refolve  them,  but  will 
endeavour  to  difcufs  them,  and  give  my  opinion. 

Are  thefe  animals  fifh  ?  Do  they  belong  to  the  amphibiae  ? 
Or  do  they  form  in  the  order  of  nature  a  new  intermediate 
clafs  ? 

If  we  form  our  opinion  of  the  animals  we  have  been 
defcribing  merely  from  their  gills,  there  is  not  a  doubt  but 
that  we  muft  confider  them  as  fifh.  Meffirs.  Vicq  D’Azir 
and  D’Aubenton  afcribe  the  following  charaCfers  to  fifli  i 
That  they  are  furnifhed  with  gills  which  give  admittance  to 
the  air ;  that  they  have  not  lungs;,  vifcera  which  are  wanting 
in  all  oviparous  animals,  except  birds  and  the  amphibiae, 
But  if  we  judge  from  the  entire  conformation  of  all  their 
parts,  can  we  call  thofe  animals  fifh  whofe  bodies,  head,  tails, 
and  feet,  are  fimilar  to  thofe  of  lizards  ?  Can  we  fay  with 
Gmelin,  that  the  feet  of  the  inguana  are  but  digitated  pec- 
Vol.  IX*  Q  torai 
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toral  fins  ?  And,  in  deferibing  the  new  animal  upon  the  fam# 
principles,  fhall  we  call  its  hind  feet  digitated  abdominal  fins? 
On  the  other  fide,  fhall  we  rank  animals,  whofe  gills  are  ex- 
adtly  fimilar  to  thofe  of  fifh,  with  lizards  ?  No.  I  think 
that  both  thefe  opinions  would  be  equally  improper;  and  it 
appears  to  me  more  natural  to  believe  that  thele  animals  thus 
organifed,  appertaining  in  a  certain  degree  to- each,  fhould 
form  an  intermediate  and  well-marked  clafs  between  lizards 
and  fifh.  And  until  more  observations  be  made,  and  other 
difeoveries  of  new  individuals  fhall  enable  us  to  form  this 
clafs,  I  think  it  would  be  bell;  to  revive  the  order  of  meantes 
eltabli fired  by  Linnaeus,  and  improperly  fuppreiTed  by  other 
naturalifts. 

It  remains  to  confider  whether  thefe  animals  are  of  the 
fame,  or  whether  they  form  between  themfelves  a  diftin&t 
genus.  It  is  certain  that  in  comparing  them  fenfible  differ¬ 
ences  may  be  obferved;  but  thefe  differences  appear  only  fpe- 
cific,  and  fhould  yield  to  the  common  character  of  having 
three  exterior  fringed  lobes  attached  to  three  ferrated  interior 
rays,  and  feet.  I  will  call  the  fir  ft,  then,  with  Linnaeus, 
Siren  lacertina ,  and  the  other  Siren  op'erculata. 


XIYb  'A  Treatife  on  the  Cultivation  of  the  Vine ,  and  the 
Method  of  making  l  Vines,  By  C.  Chaptal, 

[Continued  from  Page  29,] 

Exposure.— t  he  fame  climate,  the  fame  cultivation*' 
.and  the  fame  foil,  often  furnifh  wines  of  very  different  quali¬ 
ties,  We  may  daily  fee  fame  mountain,  the  fammit  of  which 
is  entirely  covered  with  vines,  prefent  in  its  different  afpects 
aftonifhing  varieties  in  the  wines  they  produce.  Were  we  to 
judge  of  places  by  comparing  the  nature  of  their  productions, 
we  fhould  be  often  induced  to  believe  that  every  climate  and 
every  kind  of  foil  has  concurred  to  furnifh  productions  which, 
in  fa£t,  are  only  the  natural  fruit  of  the  fame  lands  differ¬ 
ently  expofed. 

1  his  difference  in  the  products,  arifing  from  expofure 
alone,  may  be  obferved  in  all  the  effects  that  depend  on  ve- 

*  getation. 
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gelation.  Wood  cut  down  in  a  part  of  a  foreft  looking  to¬ 
wards  the  north,  is  far  lefs  combuflible  than  that  which 
grows  towards  the  fouth :  odoriferous  and  favoury  plants  lofe 
their  perfume  and  favour  when  reared  in  fat  foil  expofed  to 
the  north.  Pliny  had  obfcrved  that  the  wood  on  the  fouth 
fide  of  the  Appenines  was  of  a  better  quality  than  that  which 
grew  in  any  other  expofure  :  and  every  body  knows  what  the 
effects  of  expofure  are  in  regard  to  pulfe  and  fruits. 

Thefe  phenomena,  wffiich  are  perceptible  in  regard  to  all 
vegetable  productions,  are  particularly  fo  in  regard  to  grapes. 
A  vine  turned  towards  the  fouth  produces  fruit  very  different 
from  thofe  which  look  towards  the  north.  The  furface  of 
the  foil  planted  with  vines,  by  being  more  or  lefs  inclined, 
though  with  the  fame  expofure,  prefents  alfo  modification's 
without  end.  The  fummit,  the  middle,  and  the  bottom  of  a 
hill  give  productions  very  different.  The  fummit,  being 
uncovered,  continually  receives  the  impreffions  of  ever)' 
change  and  of  every  movement  that  takes  place  in  the  at- 
mofphere;  the  winds  harafs  the  vine  in  every  direction ;  a 
more  conftant  and  more  direCt  impreffion  is  made  on  it  by 
fogs;  the  temperature  is  more  variable  and  cold.  All  thefe 
circumftances  united,  caufe  the  grapes  there  to  be  lefs  abun¬ 
dant;  they  come  with  more  difficulty,  and  in  a  lefs  complete 
manner,  to  maturity;  and  the  wine  arifing  from  them  is  of 
an  inferior  quality  to  that,  fiirnifhed  by  the  fides  of  the  hill, 
which  by  their  pofition  are  flickered  from  the  greater  part  of 
the  fatal  effeCts  of  thefe  caufes.  The  bottom  of  the  hill,  on 
the  other  hand,  prefents  very  great  inconveniences  :  the  con¬ 
ftant  coolnefs  of  the  foil,  no  doubt,  gives  the  vines  great 
vigour;  but  the  grapes  are  never  fo  faccharine,  nor  have 
fuch  an  agreeable  flavour  as  thofe  which  grow  towards  the 
middle  region:  the  air  there  being  conftantly  charged  with 
moiflure,  and  the  foil  always  impregnated  with  water,  enlarge 
the  grapes,  and  force  the  vegetation,  to  the  detriment  of  the 
quality. 

The  mod  favourable  expofure  for  the  vine  is  between  the 
eaft  and  the  fouth. 

Opportunus  ager  tepidos  qui  vergit  ad  aeftus. 

$mall  hills  riling  above  a  plain  interfeCled  by  a  flream  of 

Q,  %  pure 
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pure  water,  give  the  beft  wine ;  but  thefe  hills  ought  not  to 
lie  too  clofe  to  each  other : 

— — — - - — — — ■  apertos 

Bacchus  amat  colies - 

A  northern  expofure  has  at  all  times  been  eo.nfidered  a$ 
the  moft  fatal :  the  cold  damp  winds  do  not  favour  the  ripen¬ 
ing  pf  the  grapes;  they  always  remain  harfh,  four,  and  defti- 
tute  of  faccharine  principle  ;  and  the  wine  muft  participate  in 
thefe  bad  qualities. 

A  fouth  expofure  is  alfo  not  very  favourable  :  the  earth, 
dried  by  the  heat  in  the  day-time,  prefents,  towards  evening, 
to  the  oblique  rays  of  the  fun  (become  almoft  parallel  to  the 
horizon)  but  an  arid  foil  deftitute  of  all  moifture ;  the  fun, 
which  by  its  ppfition  penetrates  then  under  the  vine  and 
darts  its  rays  upon  the  grapes,  which  have  np  longer  any 
{belter,  dries  and  heats  them,  ripens  them  prematurely,  and 
checks  the  vegetation  before  the  period  of  fullnefs  and  ma¬ 
turity  has  arrived. 

Nothing  is  more  proper  to  enable  us  to  judge  of  the  effects 
of  expofure  than  to  obferve  what  takes  place  in  a  vineyard, 
the  ground  of  which  is  unequal,  and  interfperfed  here  and 
there  with  a  few  trees  :  there  all  expofures  feem  to  be  united 
in  one  fpot ;  all  the  effects  thence  depending  prefent  them- 
felves  to  the  ohferver.  The  {ferns  of  vine  fheltered  by  the 
trees  throw  out  long  {lender  twigs,  which  bear  little  fruit, 
and  lead  to  flow  and  imperfect  maturity.  The  higheft  por¬ 
tion  of  the  vine  is  in  general  the  bareff ;  vegetation  there  is 
lefs  vigorous ;  but  the  grapes  are  of  a  better  quality  than  in 
low  fltuations.  The  beft  grapes  are  always  found  in  thofe 
places  iiicft  expofed  to  the  fouth 

*  The  general  principles,  in  regard  to  the  influence  of  expofure,  admit 
of  many  exceptions :  the  famous  vineyards  of  Epernai  and  Verfenai,  in  the 
mountain  of  Rheims,  are  fully  expofed  to  the  north,  in  a  latitude  fo  northern 
for  vines,  that  it  is  in  thofe  places  where  the  region  of  the  vine  fuddenly 
terminates  under  that  meridian. 

The  vineyards  of  Nuits  and  Beaune,  as  well  as  the  beft  of  Beaugenci 
and  Rlois,  lie  towards  the  eaft ;  thofe  of  Loire  and  Cher* lie  indifcrimi- 
nately  towards  the  north  and  fouth ;  the  excellent  hills  of  Seaumur  face 
the  north;  and  the  beft  vines  of  Angers  are  produced  from  vines  which 
grow’  in  all  expofures.— -Obfervations  dc  Greuze-Latoucbe  lues  a  la  Society 
d' Agriculture  de  Paris. 

4.  Seafons* 
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4.  Seafons. — It  is  well  known  that  the  nature  of  the  vine 
varies  according  to  the  character  of  the  feafon ;  and  its  effeCts 
may  be  naturally  deduced  from  the  principles  we  have  efta- 
blifhed  in  fpeaking  of  the  influence  of  climate,  foil-,  and  ex- 
pofure ;  lince  wre  have  fhown  how  to  afcertain  what  effeCts 
moifture,  cold,  and  heat,  may  have  on  the  formation  and 
quality  of  the  grapes.  A  cold  and  rainy  feafon,  indeed,  in 
a  country  naturally  hot  and  dry,  will  produce  on  the  grapes 
the  fame  effect  as  a  northern  climate  :  this  ftate  of  the  tem¬ 
perature,  by  bringing  together  thefe  climates,  afiimilates  and 
identifies  all  the  productions  of  them. 

The  vine  is  fond  of  warmth,  and  the  grapes  never  come 
to  perfection  but  in  dry  foil  expofed  to  the  rays  of  an  ardent 
fun.  When  a  rainy  year  keeps  the  foil  in  a  ftate  of  conti¬ 
nual  humidity,  and  maintains  a  moift,  cold  temperature  in 
the  atmofphere,  the  grapes  will  acquire  neither  flavour  nor 
faccharine  principles;  and  the  wine  they  produce  will  be  ne- 
ceffarily  abundant,  weak,  and  infipid.  Thefe  kinds  of  wine 
can  be  preferved  with  difficulty;  the  fmall  quantity  of  al¬ 
cohol  which  they  contain  cannot  fecure  them  from  decom- 
pofition,  and  the  large  proportion  of  extractive  matter  in 
them  determines  movements  which  continually  tend  to 
change  their  nature.  Thefe  wines  turn  oilv,  and  fometimes 
four ;  but  the  fmall  quantity  of  alcohol  they  contain  prevents 
them  from  forming  good  vinegar :  they  all  contain  a  great 
deal  of  malic  acid,  as  we  {hall  prove  hereafter,  and  it  is 
this  acid  which  gives  them  their  peculiar  tafte ;  an  acidity 
which  is  not  acetous,  and  which  forms  a  more  prevailing 
character  in  wines  in  proportion  as  they  are  lefs  fpiritous. 

The  influence  of  the  feafons  on  the  vine  is  fo  well  known 
in  all  countries  where  vineyards  are  planted,  that,  long  before 
the  vintage,  the  nature  of  the  wine  may  be  predicted.  In 
general,  when  the  feafon  is  cold,  the  wine  is  harfh,  and  has 
a  bad  tafte ;  when  rainy,  it  is  abundant,  weak,  and  not  at  all 
fpiritous :  it  is  therefore  deftined  for  diftillation,  at  leaff  in 
the  fouth  of  France,  becaufe  it  would  be  difagreeable  to 
drink,  and  difficult  to  be  preferved. 

The  rains  which  come  on  when  the  vintage  approaches 
are  always  the  moft  dangerous  :  the  grapes  then  have  neither 

time 
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time  nor  fufficient  ftrength  to  mature  the  juice;  and  they 
become  filled  with  a  very  liquid  fluid,  which  holds  in  folutiqn 
too  fmall  a  quantity  of  fugar  for  the  produce  of  the  decom¬ 
paction  to  be  either  ftrong  or  fpiritous. 

The  rains  which  fall  when  the  grapes  are  increafing  in 
£ze,  are  exceedingly  favourable :  they  aflifl  the  organisation 
of  the  vegetable,  furnilh  it  wdth  its  principal  nutrition,  and, 
if  continued  heat  facilitate  the  maturation,  the  quality  of  the 
grapes  muft  be  perfect. 

Winds  are  always  prejudicial  to  the  vine  :  they  dry  up  the 
branches,  the  grapes,  and  the  foil ;  and  they  produce,  parti¬ 
cularly  in  ftrong  foil,  a  hard  compact  cruft,  which  impedes 
the  free  paffage  of  the  air  and  water,  and  by  thefe  means 
maintains  around  the  roots  a  putrid  moifture  which  tends  to 
corrupt  them.  The  farmers,  therefore,  carefully  avoid  plant¬ 
ing  vines  in  fituations  expofed  to  wind:  they  prefer  calm 
filiations,  well  flieltered,  where  the  plants  may  be  expofed 
only  to  the  benign  influence  of  the  luminary  towards  which 
they  are  placed. 

Fogs  are  alfo  exceedingly  dangerous  to  the  vine :  they 
are  deftrudtive  to  the  bloftoms,  and  do  eftential  hurt  to 
the  grapes.  Befides  the  putrid  miafmata,  which  they  too 
often  depofit  on  the  productions  of  the  fields,  they  are  al¬ 
ways  attended  with  the  inconvenience  of  moiftening  the  fur- 
faces,  and  of  forming  on  them  a  ftratum  of  water,  more  fub- 
je£t  to  evaporation,  as  the  interior  of  the  plant  and  the  earth 
are  not  moiftened  in  the  fame  proportion ;  fo  that  the  rays 
of  the  fun,  falling  upon  this  light  ftratum  of  moifture,  caufe 
it  to  evaporate  in  an  inftant;  and  the  fenfation  cf  coolnefs, 
determined  by  the  act  of  evaporation,  is  fucceeded  by  a  heat 
the  more  prejudicial  as  the  tranfition  is  abrupt.  It  very  often 
happens  that  the  clouds  fufpended  in  the  atmofpherc,  by 
concentrating  the  rays  of  the  fun,  diredl  them  towards  parts 
of  the  vines,  by  which  means  they  are  burnt.  In  the  Scorch¬ 
ing  climates  of  the  fouth  it  is  fometimes  obferved  that  the 
natural  heat  of  the  foil,  ftrengthened  by  the  reverberation 
from  certain  rocks,  or  whitifh  kinds  of  foil,  dries  up  the 
P  apes  expofed  to  them. 

Though  heat  be  neceflary  for  ripening  the  grapes,  giving 

them 
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them  a  faceharine  tafte  and  a  good  flavour,  it  would  be  erro- 
neons  to  believe  that  its  action  alone  can  produce  every  effect 
required.  It  can  be  conlidered  only  as  a  mean  neceflary  for 
maturation,  which  fuppofes  that  the  earth  is  fuffieiently  fur- 
liifhed  with  the  juices  that  ought  to  fupply  the  materials. 
Heat  is  neceflary ;  but  this  heat  muft  not  be  exercifed  on 
dried  earth,  for  in  that  cafe  it  burns  rather  than  vivifies.  The 
good  ftate  of  vines,  and  the  good  quality  of  the  grapes,  de¬ 
pend  then  011  a  juft  proportion — a  perfect  equilibrium  be¬ 
tween  the  water,  which  furnifhes  the  aliment  to  the  plant, 
and  the  heat,  that  can  alone  facilitate  its  maturation. 

5.  Culture. — The  vine  grows  naturally  in  Florida,  Ame¬ 
rica,  and  almoft  every  part  of  Peru.  In  the  fouth  of  France, 
even  almoft  all  the  hedges  abound  with  wild  vines.;  but  the 
grapes  they  bear  are  always  fmaller,  and,  though  they  come 
to  maturity,  they  never  acquire  the  exquiftte  tafte  of  the 
grapes  that  are  cultivated.  The  vine  then  is  the  work  of 
nature,  but  art  changes  its  produdfs  by  bringing  the  culture 
of  it  to  perfection.  The  difference  which  exifts  at  prefent 
between  the  cultivated  vine  and  that  which  grows  wild,  is 
the  fame  as  that  eftablifhed  by  art  between  the  vegetables  of 
our  gardens  and  thofe  of  the  fame  kind  which  grow  acci» 
dentally  in  the  fields. 

The  culture  of  the  vine,  however,  has  its  rules  as  well  as 
its  boundaries.  Hie  foil  where  it  grows  requires  great  care ; 
it  muff  be  often  dug  up ;  but  it  refufes  the  manure  neceflary 
for  other  plantations.  It  muft  here  be  remarked,  that  all 
thofe  caufes  which  powerfully  concur  to  give  adfivity  to  the 
vegetation  of  the  vine,  alter  the  quality  of  the  grapes ;  and 
here,  as  in  other  delicate  cafes,  the  culture  ought  to  be  di¬ 
rected  in  fuch  a  manner  that  the  plant  may  receive  only  poor 
nourifhment  if  grapes  of  a  good  quality  are  required.  The 
celebrated  Olivier  de  Serres  fays  on  this  fubjedt,  that,  u  by  a 
public  decree,  dunging  is  forbidden  at  Gaillac  for  fear  of  lef- 
fening  the  reputation  of  the  white  wines,  with  which  the 
people  of  that  diftridt  fupply  their  neighbours  ofTouloufe, 
Montauban,  Caftres,  and  other  places,  and  of  thus  depriv¬ 
ing  them  of  the  great  profit  thence  arifing,  which  for  m3  the- 
bell  part  of  their  revenue. ” 
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There  are  fome  individuals,  however,  who,  in  order  to  have 
a  more  abundant  crop,  dung  their  vines  ;  but  they  thus  fa- 
cri lice  the  quality  to  quantity. 

The  dung  moft  favourable  to  the  vine  is  that  of  pigeons  or 
poultry;  dung  foetid  or  too  putrid  is  carefully  rejedied,  as  it 
has  been  proved  by  obfervation  that  the  wine  often  contra&s 
from  it  a  very  difhgreeable  tafte. 

In  the  ill es  of  Rhe  and  Oleron  the  vines  are  dunged  with 
fea-weed  (fucus) ;  but  the  wine  thence  acquires  a  bad  quality, 
and  retains  the  peculiar  odour  of  that  plant.  Chafleron  has 
obferved,  that  the  fame  plant  decompofed  into  mould  ma¬ 
nures  the  vine  with  advantage,  and  increafes  the  quantity  of 
the  wine  without  hurting  the  quality.  Experience  has  alfo 
taught  him  that  the  allies  of  fea-weed  form  excellent  manure 
for  the  vine.  This  able  agriculturift  is  of  opinion  that  vege¬ 
table  manure  is  not  attended  with  the  fame  inconveniences 
as  animal  manure ;  but  he  thinks,  and  with  jutlice,  that  the 
former  cannot  be  ufed  with  advantage  except  when  employed 
in  the  hate  of  mould. 

The  method  of  cultivating  vines  on  poles  or  props  ought 
to  be  commanded  by  the  climate.  This  method  belongs  to 
cold  countries,  where  the  vine  has  need  of  the  whole  heat  of 
the  fun,  naturally  weak.  By  failing  them,  therefore,  on  poles 
placed  perpendicular  to  the  ground,  the  earth,  being  unco¬ 
vered,  receives  all  the  activity  of  the  rays,  and  the  whole  fur- 
face  of  the  plant  is  completely  expofed  to  their  a&ion.  An¬ 
other  advantage  of  cultivating  on  props  is,  that  it  allows  the 
vines  to  be  placed  nearer  to  each  other,  and  that  the  produce 
is  multiplied  on  equal  furfaces.  But  in  warmer  climates  the 
■earth  requires  to  be  fheltered  from  the  exceffive  heat  of  the  ‘ 
fun  ;  the  grapes  themfelyes  have  need  of  being  protedled 
from  its  fcorching  rays,  and  to  accomplilh  this  view  the  vines 
are  fuifered  to  creep  on  the  ground ;  they  then  every  where 
form  a  covering  fufficiently  thick  and  clofe  to  defend  the 
earth,  and  a  great  part  of  the  grapes,  Rom  the  diredf  action 
of  the  fun.  But  when  the  increafe  of  the  grapes  has  attained 
to  its  maximum,  and  nothing  is  necelfary  but  to  bring  them 
to  maturity,  the  cultivators  collect  in  bundles  the  different 
branches  of  the  vine,  uncover  the  grapes,  and  by  thefe  means 

facilitate 
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facilitate  the  maturation.  In  this  cafe  they^  really  produce  the 
fame  effe6t  as  is  produced  by  propping;  but  recourfe  is  had 
to  this  method  only  when  the  grapes  are  too  abundant,  or 
when  the  vines  grow  in  foil  too  fat  or  humid.  In  fome 
countries  the  vines  are  firipped  of  their  leaves,  which  pro¬ 
duces  nearly  the  fame  effect;  in  others,  the  pedicle  of  the 
grapes  is  twilled  to  determine  the  maturity  by  checking  the 
vegetation.  The  antients,  according  to  Pliny,  prepared  their 
fweet  wines  in  this  manner  :  XJt  dulcia  preeldrea  f event >  af- 
fervahant  uvas  diutius  in  vite ,  pediculo  intorto . 

The  method  of  pruning  the  vines  has  alfo  a  great  influence 

on  the  nature  of  the  wine.  The  greater  the  number  of 

_ _ • 

branches  left  to  one  vine,  the  more  abundant  the  grapes, 
but  the  worfe  is  the  quality  of  the  wine. 

The  art  of  cultivating  the  vine,  and  the  method  of  planting 
it,  have  a  powerful  influence  on  the  quality  and  quantity  of 
the  wine.  To  (how  the  effect  which  cultivation  has  on  the 
vine,  it  will  be  fufficient  to  obferve  what  takes  place  in  regard 
to  vines  left  to  themfelves;  it  will  be  found  that  the  foil,  foon 
covered  with  foreign  plants,  acquires  firmnefs,  and  is  after¬ 
wards  but  imperfectly  acceffible  to  the  air  and  to  water.  The 
vine,  being  no  longer  pruned,  fends  forth  weak  fhoots,  and 
produces  grapes  which  decreafe  in  fize  year  after  year,  and 
which  fcarcely  ever  come  to  maturity.  It  is  no  longer  that 
vigorous  plant  the  annual  vegetation  of  which  covered  the 
foil  to  a  great  diflatice.  The  grapes  are  no  more  that  well- 
nourifhed  fruit  which  afforded  found  and  faccharine  aliment ; 
the  vine  becomes  ftunted,  and  its  fruit,  of  a  bad  and  weak 
quality,  attefts  the  languid  and  ruinous  hate  of  the  foil.  By 
what  are  thefe  changes  produced  ?  By  the  want  of  cultiva¬ 
tion.  6 

We  may  therefore  confider  the  good  ftate  of  the  foil  as  the 
work  of  nature  :  all  the  art  confifts  in  ftirring  it,  turning  it 
up  feveral  times,  and  at  favourable  periods.  By  thefe  means 
it  is  freed  from  all  noxious  plants,  and  it  is  better  pre¬ 
pared  for  receiving  water,  and  for  tranfmitting  it  with  more 
eafe  to  the  plant ;  the  air  alfo  can  penetrate  to  it  with  more 
cafe,  and  thus  all  thofe  conditions  neceffary  for  proper  vege- 
Vol.  IX.  R  tation 
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tation  are  united.  But  when,  on  account  of  fome  particular 
fpeculations,  it  is  neceflary  to  obtain  wine  in  greater  abun¬ 
dance,  and  when  the  quality  may  be  facrificed  to  this  confix 
deration,  the  vines  in  that  cafe  may  be  dunged,  more  fhoots 
may  be  allowed  to  the  hems,  and  all  the  caufes  which  can 
multiply  the  grapes  may  be  united. 

II.  Of  the  Time  mof  favourable  for  the  Vintage ,  and  the 
Procejfes  employed  during  that  Period, 

Olivier  de  Serres  obferves,  with  great  juftice,  that  if  the 
management  of  the  vine  requires  great  ikill  and  intelligence, 
it  is  at  the  period  of  the  vintage  that  thefe  things  are  necef- 
fary,  to  obtain  in  perfection  and  abundance  the  fruits  which 
Providence  thence  diftributes  to  us.  Every  body  allows  that 
the  moment  moft  favourable  for  the  vintage  is  that  when  the 
grapes  come  to  maturity;  but  this  maturity  can  be  known 
only  by  the  union  of  the  following  figns  : 

lit,  The  green  ftalk  of  the  grapes  turns  brown. 

sd.  The  grapes  become  pendulous. 

3d,  The  Hones  of  the  grapes  lofe  their  hardnefs ;  the  pel¬ 
licle  becomes  thin  and  tranfparent,  as  is  obferved  by  Olivier 
de  Serres. 

4th,  The  cluflers  and  grapes  can  be  eafily  detached  from 
the  twigs. 

5th,  The  juice  of  the  grapes  is  favoury,  fweet,  thick,  and 
vifcid. 

6th,  The  Hones  of  the  grapes  are  free  from  any  glutinous 
fubHance,  according  to  the  oblervation  of  Olivier  de  Serres.  ' 

The  fall  of  the  leaves  announces  rather  the  return  of  winter 
than  the  maturity  of  the  grapes;  this  fign,  therefore,  is  con- 
iidered  as  very  uncertain,  as  well  as  putridity,  which  a  thou- 
fand  caufes  may  occaHon,  none  of  them  fufficient  to  enable 
us  to  deduce  from  them  a  proof  o.f  maturity.  When  the 
fro  ft,  however,  makes  the  leaves  to  fall,  the  vintage  ought 
not  to.  be  longer  deferred,  beeaufe  the  grapes  are  then  fuf- 
ceptible  of  no  further  maturity.  Their  remaining  on  the 
vine  could  tend  only  to  promote  putrefaction. 

';f  In  1769,  the  grapes,  ft i)  1  green,/ ’  fays  Rosier,  <e  were  fur-, 

.  ;  pi  i fed 
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prifed  by  the  froft  on  the  7th,  8th,  and  9th  of  October.  They 
gained  nothing  more  by  remaining  on  the  vines  till  the  end 
of  the  month ;  and  the  wine  Was  acid  and  of  a  bad  colour. 

There  are  fome  qualities  in  wine  which  cannot  be  ob¬ 
tained  but  by  fuffering  the  grapes  to  dry  on  the  twigs.  Thus, 
at  Rivefaltes,  and  in  the  illands  of  Candia  and  Cyprus,  the 
grapes  are  fuffered  to  remain  expofed  to  the  winds  before 
they  are  cut.  The  grapes  which  furnith  tokay  are  dried ; 
and  the  fame  procefs  is  employed  for  fome  of  the  fweet  wines 
of  Italy.  The  wines  of  Arbois,  and  of  Chateau- Chalons,  in 
Francbe-Comte,  are  produced  from  grapes  which  are  not 
cut  till  towards  the  end  of  December ;  at  Condrieu,  where 
the  white  wine  is  celebrated,  the  grapes  are  not  cut  till  near 
the  middle  of  November.  In  Tourraine,  and  other  places,  a 
kind  of  wine  called  vin  de  paille  is  made*  by  collecting  the 
grapes  during  dry  weather,  and  when  the  fun  is  in  full  force  ; 
they  are  fpread  out,  fo  as  not  to  touch  each  other*  on  hur¬ 
dles,  which  are  expofed  to  the  fun*  and  then  {hut  up  when  he 
is  fet ;  the  grapes  which  rot  are  carefully  removed,  and  when 
the  whole  are  well  dried,  the  juice  is  expreffed  and  made  to 
ferment. 

Olivier  de  Scrres  fays*  it  has  been  proved  by  experience, 
that  the  belt  period  of  the  moon  for  collecting  grapes  in 
order  that  they  may  keep*  is  her  decreafe  rather  than  her 
increafe.  He,  however,  allows*  that  when  the  grapes  are 
ripe  it  is  better  to  confult  the  weather  than  the  mo'on ;  and 
in  this  we  perfectly  agree  with  him. 

But  there  are  fome  climates  where  the  grapes  never  come 
to  maturity:  fuch  are  almoft  all  the  northern  parts  of  France; 
and  in  that  cafe  the  grapes  mini  be  Collected  green,  that  they 
may  not  be  expofed  to  rot  "on  the  twigs.  A  moift  and  rainy 
autumn  mult  increafe  the  bad  quality  of  the  juice.  All  the 
vineyards  in  the  neighbourhood  of  Paris  are  in  this  (ituation  ; 
the  vintage  there  is,  of  Courfe*  earlier  than  in  the  fouth,  where 
the  grapes  never  eeafe  to  ripen  though  the  heat  of  the  fun 
continually  decreafes-; 

j 

When  the  neceffity  of  commencing  the  vintage  has  been 
afcertained,  a  great  many  precautions  muff  be  taken  before 
it  is  begun.  In  general,  the  vintagers  ought  not  to  venture 

R  to 


133  On  the  Cultivation  of  the  Vine$ 

to  labour  but  when  the  foil  and  the  grapes  are  dry,  and  until 
the  weather  appears  fo  fettled  as  to  give  reafon  to  believe  that 
their  occupations  will  not  be  interrupted.  Olivier  de  Serres 
■  recommends,  not  to  colleol  the  grapes  till  the  fun  has  dif- 
perfed  the  dew  de  poll  ted  on  them  by  the  coolnefs  of  the 
nights  :  this  precept,  though  generally  true,  cannot  be  nni- 
verfally  applied  ;  for  in  Champagne  the  vintagers  collect  the 
grapes  before  Jim  rife,  and  fufpend  their  labours  towards  nine 
in  the  Ittorning,  unlefs  the  foa-s  occafion  humidity  throughout 
the  whole  day  :  it  is  only  by  this  care  that  they  obtain  white 
and  brifk  wines*  It  js  well  known  in  Champagne,  that 
twenty-five  calks  of  wine  are  obtained  infteadof  twenty-four, 
when  the  vintagers  labour  during  the  continuance  of  the  dew ; 
and  twenty-fix  during  the  fog.  This  procefs  is  every  where 
iifeful  when  wines  exceedingly  white  and  brifk  are  required. 
Except  in  the  above  cafes  the  grapes  ought  not  to  be  cut  until 
the  fun  has  difperfed  all  the  moifture  from  their  furface. 

But  fome  precautions  are  necelfary  to  alhertain  the  period 
mod  proper  for  the  vintage,  and  lome  muft  be  obferved  in 
regard  to  the  mode  of  operation.  An  intelligent  agricul- 
turift  will  not  commit  the  care  of  cutting  the  grapes  to  in¬ 
expert  mercenaries  :  as  this  part  of  the  labour  is  not  the  lead 
important,  we  {hall  here  give  a  few  obfervations  on  it. 

i ft,  A  fufficient  number  of  vintagers  ought  to  be  engaged 
that  the  vat  may  be  filled  in  one  day  :  this  is  the  only  method 
of  obtaining  an  equal  fermentation. 

2d,  Women  on  the  fpot  {hould  be  preferred ;  and  none 
ought  to  be  employed  but  thofe  who  have  become  expert  in 
this  kind  of  labour. 

3d,  The  labourers  ought  to  he  under  the  fuperintendance 
of  a  ftribl  and  intelligent  overfeer. 

4th,  They  ought  to  be  prohibited  from  eating  the  grapes, 
both  to  prevent  crufts  of  bread  and  other  food  from  being 
mixed  with  the  juice,  and  to  preferve  for  the  prefs  the  ripeft 
and  moft  faccharine  grapes. 

5th,  The  tails  of  the  grapes  ought  to  be  cut  very  fhort, 
and  the  operation  ought  to  be  performed  with  a  pair  of  good 
feiflars.  In  the  Pays  de  Vaud  the  grapes  are  detached  by 
means  of  the  nail,  in  Champagne  a  pruning-knife  is  em- 
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employed :  but  the  two  laft  methods  are  attended  with  the 
inconvenieney  of  fhaking  the  hem. 

6th,  No  grapes  ought  to  be  cut  but  thofe  found  and  ripe : 
thofe  which  are  putrid  ought  to  be  rejedted,  and  thofe  ftill 
green  nuift  be  left  on  the  twigs. 

In  all  places  where  the  cultivators  are  defirous  to  obtain 
wines  of  a  good  quality,  the  grapes  are  collected  at  two  of 
three  different  times.  In  general,  the  firfl  vat-full  of  juice 
is  always  the  heft.  There  are  fome  countries,  however, 
where  the  grapes  are  almofl  collected  without  diflindtion, 
and  at  one  time;  the  juice  is  expreffed  without  picking,  but 
the  wines  are  very  inferior  to  what  they  might  be,  if  more 
care  were  employed  in  the  operations  of  the  vintage. 

When  the  grapes  are  to  be  picked,  the  following  rules  may 
be  obferved :  To  cut  only  thofe  clufters  which  are  befl  ex- 
pofed,  thofe  the  grapes  of  which  are  equally  large  and  co¬ 
loured;  to  rejedf  all  thofe  which  have  been  flickered,  and 
near  the  ground ;  and  to  prefer  thofe  which  have  ripened  at 
the  bottom  of  the  vines. 

In  the  vineyards  which  furnifh  the  different  kinds  of  Bour- 
deaux  wine,  the  grapes  are  carefully  picked ;  but  the  method 
of  picking  the  red  grapes  differs  from  that  employed  for  pick¬ 
ing  the  white:  in  picking  the  white,  neither  the  putrid  nor 
the  green  grapes  are  collected ;  in  regard  to  the  white,  the 
putrid  and  the  ripefl  are  preferred,  and  the  picking  is  not 
begun  till  a  great  many  of  the  grapes  have  become  putrid. 
This  operation  is  fo  minute  in  certain  diftridfs,  fuch  as 
Sainte-Croix,  Louffiae,  &c.  that  the  vintage  there  continues 
two  months.  In  Medoc  the  operation  of  picking  is  performed 
twice  for  the  red  wines;  at  Lagnon  it  is  performed  three  or 
four  times;  for  the  white  grapes  at  Sainte-Croix,  five  or 
fix;  at  Langoiran  from  two  to  three;  and  two  in  all  the 
Graves. 

In  fome  countries  a  vintage  compofed  of  grapes  perfectly 
ripe  is  dreaded.  The  cultivators  apprehend  that  the  wine 
will  be  too  lvveet,  and  they  remedy  this  inconvenience  by  a 
mixture  of  large  grapes  lefs  ripe.  In  general,  the  wine  is 
not  brifkand  pungent,  but  when  grapes  are  employed  which 

have 
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have  not  acquired  perfect  maturity.  This  is  what  is  pradfifed 
in  Champagne  and  other  places. 

In  Tome  countries  where  the  grapes  never  come  to  abfolute 
maturity,  and  consequently  cannot  develop  that  portion  of 
faccharine  principle  neceflary  for  the.  formation  of  alcohol, 
the  cultivators  proceed  to  the  vintage  before  the  appearance 
of  the  hoax- fro  Its ;  becaufe  the  grapes  ftill  poffefs  a  {harp 
principle,  which  gives  a  peculiar  quality  to  the  wine.  It  is 
obferved  in  all  thole  places,  that  a  degree  more  towards  ma¬ 
turity  produces  wines  of  very  inferior  quality. 

7.  When  the  grapes  are  cut  they  ought  to  be  put  into 
balkets ;  taking  care  not  to  employ  any  of  too  large  a  fize, 
left  the  juice  lliould  be  loft  by  the  fuperincumbent  weight. 
As  it  is  very  difficult,  however,  to  tranfport  tire  grapes  from 
the  vineyard  to  the  vat  without  altering  them  by  preffure, 
and  consequently,  without  exprefling  more  or  lefs  of  the  juice, 
balkets  ought  not  to  be  employed  but  to  receive  the  grapes 
as  they  are  cut;  and  when  full  they  ought  to  be  emptied  into 
boxes  or  fcuttles,  that  they  may  be  more  conveniently  con¬ 
veyed  to  the  vat.  They  ought  to  be  carried  in  carts,  or  on 
the  backs  of  men,  or  of  mules  :  which  of  thefe  three  means 
are  to  be  employed  mult  be  determined  by  local  circum- 
itances.  Carts  are,  no  doubt,  lefs  expend ve,  though  attended 
with  this  inconvenience,  that  the  grapes  may  be  injured  by 
the  repeated  (hocks  they  experience :  the  motion  of  a  horfe, 
is  gentler,  as  well  as  more  regular.  Scuttles  are  employed 
ni  all  countries  where  the  grapes  are  not  very  ripe,  and  where 
there  is  little  danger  of  their  being  injured  by  the  carriage. 


[To  be  continued.} 


XV.  On  the  Extraction  of  Opium  from  Garden  Lettuce . 


HP 

JL  HE  plant  which  has  hitherto  been  cultivated  for  the 
production  of  opium  is  the  pap  aver  fomnifrum ,  or  white 
poppy ,  in  the  clafs  of  polyandria,  and  order  rnonogvnia,  of 
Tinmens.  It  is  an  annual  plant,  from  the  heads  or  capfules 
of  which  this  drug  is  obtained  in  Perfia,  Arabia,  and  other 

warm 
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warm  regions  of  Afia,  by  making  in  them  longitudinal  in- 
cifions,  from  which  a  milkv  juice  exudes,  which,  being  in- 
fpifiated,  forms  the  officinal  opium. 

According  to  M.  Baume,  4  pounds  of  common  opium 
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Jubilance  pofieffing  all  the  properties  of 

opium. 

Dr.  Coxe,  of  Philadelphia,  has  proved  (American  Philqfo- 
phical  Tranfadlions,  vol.  iv.)  that  the  infpifFated  milky  juice 
of  the  laduca  fativa,  or  common  cultivated  lettuce  of  Lin¬ 
naeus,  is  real  opium,  and,  according  to  every  appearance,  of 
a  better  quality  than  the  ealtern;  for  the  principal  virtues,  of 
this  medicine  are  believed  to  refide  in  the  extractive  matter ; 
and,  by  comparative  experiments,  it  was  found  that  10  grains 
of  extractive  matter  were  taken  up  by  two  ounces  of  rain 
water  from  20  grains  of  lettuce  opium  ;  while,  from  the  fame 
quantity  of  common  opium,  only  nine  grains  were  taken  up 
by  an  equal  quantity  of  the  fame  water. 

The  ten  grains  of  the  former  which  were  left  on  the  filter, 
being  affufed  with  half  an  ounce  of  alcohol,  and  again  filtered 
on  the  tenth  day  after,  left  on  the  filter  feven  grains.  The 
quantity  of  refinous  matter,  then,  was  three  grains. 

The  ii  grains  left  from  the  common  opium,  by  a  fimilar 
treatment,  were  found  alfo  to  contain  three  grains  ;  the  por¬ 
tion  infoluble  either  in  water  or  alcohol  being  eight  grains. 

The  refin,  being  afterwards  precipitated  from  the  alcohol 
by  the  addition  of  water,  that  of  the  lettuce  appeared  whiter 
than  the  other. 

By  trials  made  in  the  Pennfylvania  hofpital,  and  by  expe¬ 
riments  made  by  Dr.  Coxe  upon  himfelf,  the  lettuce-opium 
was  found  to  po  fiefs  all  the  properties  of  the  common. 

,  .  ‘  The 
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The  milky  juice  from  which  the  opium  is  prepared  .exifts 
in  the  ftalk  and  in  the  leaves  of  the  plant.  It  is  not  indifcri- 
sninately  depofited  throughout,  but  is  placed  in  appropriate 
veffels  running  longitudinally  in  the  woody  or  fibrous  part 
of  the  ftalk.  The  internal  or  medullary  part  of  the  plant  is 
foft,  and  perfe&ly  bland  to  the  tafte  ;  abounding  in  a  trans¬ 
parent  mucilaginous  juice,  which  has  not  the  fmalleft  ana¬ 
logy  to  the  milky  one  above  mentioned.  The  heft  time  for 
collecting  the  milky  juice  is  when  the  plants  are  beginning 
to  feed  :  before  this  it  has  not  acquired  its  medical  proper¬ 
ties,  and  at  a  later  period  the  produce  is  by  no  means  fo 
confiderable. 

It  is  procured  in  the  fame  manner  as  from  the  poppy,  viz . 
by  incifions;  with  this  difference,  that  in  the  poppy  they  are 
longitudinal,  but  in  the  lettuce  they  muft  be  circular.  A 
very  moderate  depth  fuftices.  It  exudes  freely  in  milky  drops, 
which  may  be  either  immediately  colledled,  or  fuffered  to  dry 
on  tiie  (talk,  and  the?/  fcraped  off  and  depofited  in  proper 
veffels. 

Some  attempts  were  made  to  obtain  it  by  prdTure,  but  the 
other  juices  of  the  plant  feemed  to  alter  it  confiderably. 

All  the  fpecies  of  lettuce  contain  opium  in  a  larger  or 
fmalier  proportion.  The  common  lettuce,  as  has  before 
been  obferved,  produced  that  made  ufe  of  by  Dr.  Coxej  but 
the  lattuca  fylvejlris  or  vlrofa  of  Linnaeus  contains  it  moil 
abundantly.  The  former,  however,  fnould  perhaps  be  pre¬ 
ferred  :  it  will  ferve  the  double  purpofe  of  cultivating  for  the 
table  as  well  as  for  the  druggift.  The  fale  of  the  fupernume- 
rary  plants  would  probably  more  than  repay  the  expenfe  at¬ 
tending  the  cultivation  ©f  thofe  intended  for  opium  :  indeed, 
a  number  of  plants  generally  run  to  feed  and  are  loft,  at  pre¬ 
fen  t,  which  might,  and  we  hope  in  future  will,  be  made  to 
turn  "to  good  account. 

It  is  a  curious  circumftance,  that  while  Dr.  Coxe  was 
engaged  on  this  interefting  bufmefs  in  America,  Mr.  Cart¬ 
wright  (to  whom  the  world  is  indebted  for  the  difcovery  of 
the  efficacy  of  yeaft  in  curing  putrid  fevers)  was  engaged  in 
ftmilar  experiments  in  England.  The  arrival  of  the  fourth 
volume  of  the  American  Trajnfa&ions  in  this. country,  and 
4  v  from 
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>  from  which  we  have  extracted  the  preceding  remarks,  has^ 
however,  anticipated  his  intention  of  making  the  fad  public, 
that  as  good  opium  niay  be  obtained  from  lettuce  as  any  that 
is  imported. 


XVI.  Account. of  C.  F.  Dam berger’ 3  Travels  through  the 
interior  Parts  of  Africa y  from  the  Cape  of  Good  Hope  te> 
Morocco . 

[Concluded  from  p.  78.] 

T H  E  kingdom  of  Haouffa  our  traveller  describes  as  the 
hioft  beautiful  country  he  Had  feen  fince  his  departure  frcfiii 
the  Cape.  .On  the  call  it  is  bounded  by  the  kingdom  of 
JMophaty  (Zarifara),  on  the  north  by  Fouiingo,  on  the  weft 
by  Feeney  arid  the  fouth  by  the  kingdom  of  Bahara.  The 
fiver  Nigefj  which  interfeds  a  part  of  this  country,  tenders 
it  fruitful,  and  conduces  greatly  to  facilitate  its  cotrimercial 
iritercourfe  ;  for  a  great  many  fniall  veffels  go  froth  Tambuk- 
too  to  Boofii,  where  the  goods  are  unloaded  and  conveyed  to 
the  more  diftarit  parts  of  the  country  by  caravans.  The* land 
is  fruitful,  arid  if  well  cultivated  would  be  exceedingly  pro- 
dddive.  It  abounds  with  animals  of  every  kind,  and  is  well 
fiipplied  with  timber  and  various  forts  of  fruit :  in  the  moun¬ 
tains  are  found  fait  and  faltpetre,  and  irt  the  forefts  Honey  and 
wax.  The  greater  part  of  the  inhabitants  wear  long  dreffes 
of  coloured  cottorl  cloth  fattened  round  their  bodies,  and  in- 
ftdad  of  flioes  have  leather  thongs  tied  crofswife  over  iheir 
Feet :  on  the  head  they  generally  wCar  a  piece  of  coloured 
cotton  or  woollen  cloth.  The  city  of  Haouffa  is  one  of  the 
largeft  in  Africa.  According  to  Damberger  it  is  half  a  day's 
journey  in  length  atid  two  miles  irt  breadths 

During  the  courfe  of  his  military  expedition  our  traveller 
endeavoured  to  feed  re  the  frieridfhip  of  fome  Mdors,  and  to 
obtain  from  them  information  refpeClirig  his  future  journey, 
as  he  had  refolved  to  effect  his  efcape  the  firft  favotfrkble  op¬ 
portunity.  With  this  view,  and  to  make  hiriifelf  better  ac¬ 
quainted  witli  the  route,  He  obtained  p'ermifllort  from  the 
king  to  repair  frequently  to  the  fuburbs  and  neighbouring 
country  ;  but  on  thefe  occafions  he  was  always  accompanied 
Von:  IX,  B  by 
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by  a  Moor,  who  had  orders  from  the  king  to  watch  his  iiicP 
tions.  Finding  it  difficult,  therefore,  to  put  his  delign  in  exe¬ 
cution,  herefolved  to  purfue  another  plan :  he  went  no  more 
abroad,  but  remained  at  home,  pretending  to  be  lick;  The 
officer  who  had  the  care  of  the  Moors  having  inquired,  the 
fecond  day  after,  what  was  the  matter  with  him,  he  replied, 
that  he  apprehended  being  attacked  by  a  fever.  When  this 
was  told  to  the  king,  his  majcfty  eorifulted  one  of  the  priefts 
in  what  manner  Damberger  could  be  cured ;  and  the  pried, 
much  to  our  traveller’s  fatisfa&ion,  replied,  that  it  would  be 
neceffary  for  him  to  bathe  feveral  times  a  day.  In  eonfe- 
quence  of  this  prefcription  he  was  ordered  by  the  king  to 
bathe  in  a  fmali  lake  before  the  city  under  the  care  of  a 
Moor.  This  he  did  for  eight  days  without  any  hope  of  being 
able  to  effect  his  efcape;  but  oil  the  ninth  day,  after  going 
out,  he  pretended  to  be  exceedingly  weak,  and  faid  he  had 
obtained  leave  on  that  account  to  remain  abroad  till  the  even¬ 
ing.  His  attendant,  believing  that  he  fpoke  the  truth,  in¬ 
formed  him  that  he  would  in  the  mean  time  go  back  to  the 
town,  and  return  for  him  in  the  evening.  Scarcely,  how¬ 
ever,  was  the  Moor  out  of  light,  when  our  traveller  let  off  as 
fall  as  lie  could,  taking  the  road  to  the  capital  of  F.eene,  at 
which  he  arrived  on  the  20th  of  September,  and  where  he 
remained  fome  months. 

This  city  is  lituated  on  a  barren  eminence,  which  in  the 
rainy  feafon,  that  is  to  fay,  in  the  months  of  June  and  July, 
is  fo  entirely  furrounded  with  water  that  it  is  impoffible  to 
walk  from  it  the  diftance  of  half  a  mile.  Thofe  whole  buli- 
nefs  or  occupations  render  it  neceffary  for  them  to  proceed 
further,  mull  employ  camels  or  horfes;  but  the  water  is  fo 
deep  that  they  are  often  in  danger  of  being  drowned.  The  city, 
which  is  well  built  according  to  the  African  mode,  is  about  two 
milesin  circumference.  It  containsfour  principal  ftreets,  which 
crofs  each  other,  forming  at  the  place  of  their  interfeftion 
a  market ;  where  there  are  expofed  for  fale,  not  only  the  pro¬ 
ductions  of  Africa,  but  European  articles,  brought  thither  by 
caravans,  fueh  as  looking-glaffes,  buttons,  needles,  toys,  See. 
which  are  fold  chiefly  for  money  or  bullion.  The  caftlc  lies 
-  on  the  weft,  and  is  furrounded  by  a  wall,  which  on  one  fide 
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is  connected  with  the  walls  of  the  town.  Thefe  walls  are  con-, 
ftru&ed  of  common  hones  and  flints;  but  the  houfes,  which 
are  fometimes  two  ftories  high ^  are  built,  for  the  moft  part, 
of  ftraw,  leaves,  timber,  and  clay.  The  town  is  divided  into 
two  parts;  one,  confiding  of  houfes  called  Konko  horroh  jam- 
gala,  or  the  hill  of  the  free  town,  is  inhabited  by  the  men 
chants,  priefts,  and  magistrates;  the  other  part,  called  limy 
daho  kojiko,  the  hill  of  the  black  land,  received  this  appel¬ 
lation,  in  all  probability,  becaufe  the  huts  it  contains,  and 
which  are  inhabited  chiefly  by  Arabs  and  indigent  Moors, 
hand  in  a  place  where  the  foil  is  a  kind  of '  black  earth. 
Befides  eighty  public  temples  and  mofques,  there  are  here  a., 
great  many  private  temples  in  thp  houfes  of  the  principal  in¬ 
habitants.  Damberger  found  here  what  he  had  not  feen  for 
a  long  time,  viz.  four  public  wells :  each  of  them  was  walled 
round  in  a  neat  manner  with  flints,  and  had  a  winding  flair 
that  conducted  down  to  the  water,.  They  were  not  fupplied 
with  water  from  fprings,  but  by  the  rairr which  Tell  in  the 
rainy  feafon;  at  other  times  water  was  conducted  to  them 
by  conduits  from  the  Niger.  They  were  under  the  infpec- 
tion  of  perfons  appointed  to  take  care  of  them,  and  who  had 
fervants  whofe  buflnefs  was  to  open  and  (hut  them ;  for  they 
were  always  kept  fliut  during  the  night.  According  to  Dam¬ 
berger,  the  people  here,  in  cafes  of  fire,  do  not  employ  water 
to  extinguifh  it,  but  in  its  ftead  ufe  fand.  The  king  refides- 
here  only  four  months  in  the  year;  the  remaining  part  of  it 
he  fpends  at  Sille,  or  in  fome  other  town,  and  fometimes  a]fo 
in  camp.  The  Arabs  employ  themfelves  in  agriculture,  and 
though  the  ground  is  covered  with  fand  they  obtain  good 
crops;  for  the  land  is  fertilifed  partly  by  the  inundation  during 
the  rainy  feafon,  and  partly  by  manure. 

Our  traveller  left  this  place  on  the  7  th  of  April,  and  arrived 
at  Nahga,  from  which  he  proceeded  up  the  Niger  in  a  boat, 
and  on  the  nth  reached  Sille  or  Silla,  the  fecond  refidence 
of  the  king  of  Feene.  It  is  fituated  clqfe  to  the  Niger,  and 
is  larger  than  Feene,  but  not  fo  well  built.  It  has  two  prin¬ 
cipal  ftreets  with  a  crofs  ftreet,  and  conflfts  of  houfes  and 
huts  fcattered  here  and  there  in  an  irregular  manner.  A 
canal  from  the  Niger  pafles  along  the  crofs  ftreet  for  the 

S  %  purpofe 
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purpofe  of  fupplying  the  town  with  water.  There  are  only 
about  a  hundred  ftone  houfes  in  the  town,  becaufe  the  ft  ones 
muft  be  brought  from  a  great  diftance;  but  the  number  of 
the  huts  is  conftderable.  They  are  built  of  the  trunks  of 
the  palm  tree,  and  covered  with  palm  leaves.  The  mofque§ 
and  temples,  which  amount  to  about  a  hundred,  are  con- 
ftru&ed  of  palm  branches  interwoven  with  each  other,  and 
are  covered  in  the  fame  manner  as  the  huts. 

After  leaving  Sille,  our  traveller  fet  out  with  a  caravan, 
and  paffing  Muta,  Saatata,  and  Sanoho,  or  the  Gold  Moun¬ 
tains,  reached  the  confines  of  the  kingdom  of  Nytokka, 
Here  the  caravan  refted  a  day,  and  then  crofting  the  Gatta 
Mahara,  or  Defert  of  Lions,  which  is  fix  days  journey  in 
length,  arrived  among  a  people  called  the  Seegrqartons,  who 
refide  in  holes  and  caverns  of  the  mountains.  Thefe  people 
have  neither  king  nor  ruler,  but  live  in  a  ftate  of  unreftrained. 
freedom,  and  form  excellent  fqldiers,  who,  on  the  breaking 
out  of  a  war,  are  taken  into  pay  by  fome  qf  the  neighbouring 
nations. 

On  the  24th  of  May  the  caravan  afcended  a  large  chain 
of  mountains,  and,  continuing  their  journey  through  a  Tandy 
defert,  grrived  on  the  ift  of  June  at  a  village  of  the  kingdom 
qf  Watometh,  where  they  halted.  On  the  5th  pf  June  they 
afcended  another  chain  of  mountains,  crofted  the  Sampj 
river  by  fwimming,  but  were  expofed  to  great  dariger  on 
account  qf  its  being  at  that  time  much  fwollen,  and,  paffing 
fome  fandy  plains,  reached  the  boundaries  of  the  kingdom  of 
Tamojaata.  Here  they  were  attacked  by  a  horde  qf  Arabs, 
and  loft  two  men  and  a  camel ;  but  they  efcaped  without 
further  lofs,  and  arrived  at  the  mountains  which  form  the 
boundaries  qf  the  large  defert  of  Sahara. 

After  this  our  traveller  fell  fick  near  a  place  called  Euyfach, 
and,  being  left  behind  by  the  caravan,  remained  in  the  next 
village,  under  the  care  of  a  Jew,  until  he  recovered.  He  then 

■  ■  0  •  t  j  ■  •  ,  1  •  .  ■ . 

proceeded  on  horfeback,  accompanied  by  fome  Moors,  to 
Tegorariq,  where  the  Moors  fold  him  to  a  ftave-mepchant, 
for  whom  he  made  various  articles  of  furniture,  and  who 
carried  him,  along  with  four  young  female  flaves,  to  Otno- 
z&b,  and  refold  him  to  a  MolFelemi .  He,  however,  did  not 
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lorig  remain  with  his  new  mafter ;  for  he  was  again  fold  tq 
an  inhabitant  of  Mozzabeth,  whq  in  four  months  fold  him 
to  a  merchant  of  Morocco,  who  parried  him  to  that  city. 

After  living  for  fome  time  with  this  mafter,  who,  infteatj 
of  treating  him  as  a  {lave,  behaved  to  him  with  great  kind- 
nefs,  he  was  redeemed  by  a  private  agent  of  the  French  Re¬ 
public,  and,  taking  his  paffage  on  board  a  Dutch  fhip’  bound 
to  Holland,  arrived  in  the  T^xel  on  the  9th  of  February  1797, 


XVII,  Notice  ref  petting  the  Infcriptions  brought  from  Egypt 
■  by  the  Officers  of  the  French  Army.  Read  in  the  public . 
Sitting  of  the  National  Injlitute  on  the  $tb  of  January .  By 

C.  AiVIEILHON. 
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HE  valuable  monument  which  contains  thefe  inferip- 
pons  was  found  near  Jlofetta  in  Egypt*.  Exa£t  impreffions 
of  them  were  taken  from  the  {tone  itfelf  by  a  particular  pro¬ 
pels,  invented  by  Marcel  and  GaJJand,  the  former  director, 
and  the  latter  corrpffpr,  of  the  national  printing-office  efta- 
blifhed  at  Cairo :  and  thefe  impreffions  were  tranfmitted  to 
the  National  Ipftitute  at  Paris,  who  entrufted  them  to  me 
that  I  might  firft  examine  the  Greek  infeription.  The  firft 
of  thefe  infcriptions  is  in  the  hieroglyphical  or  facred  charac¬ 
ters  ;  the  fpcond  in  the  chara&ers  of  the  language  of  the 
country,  that  is  to  fay,  the  language  fpoken  at  that  period  by 
the  vulgar  in  Egypt;  and  tbp  third  in  the  Greek  charadters. 
The  laft  informs  us  that  they  all  contain  one  decree  ex- 
preffied  in  three  languages. 

It  was  no  doubt  to  fecure  tq  this  monument  an  unalterable 
exigence  that  the  authors  of  the  decree  declared  that  it  ffiould 
be  engraven  on  one  of  thofe  {tones  diftinguiffied  by  their  hard- 
nefs ;  which  agrees  with  the  report  of  general  Dugua,  who 
certifies  that  the  ftone  is  a  granite.  This  wife  precaution  has 
not,  however,  been  attended  with  complete  fuccefs :  Time, 
which  devours  every  thing,  has  corroded  the  ftone  in  feveral 
places,  fo  that  none  of  the  infcriptions  are  entire. 

The  ipfcriptiop  in  hieroglyphical  characters,  the  knowledge 
*  See  the  Philofophical  Magazine,  VqJ,  VIII.  p.  94. 

of 


■  *  *4$  Infc/iptlons  Imu'ght  from  Egffi 

of  which  is  the  mofi  interefiing,  is  mutilated  in  every  part* 
and  what  remains  of  it  is  not  above  half  what  it  ought  to  be. 

The  infcription  in  the  vulgar  language  of  the  country, 
which  deferves  alfo  to  engage  the  attention  of  learned  ori¬ 
ental  ifts,  is  the  leaft  effaced. 

The  Greek  infcription  has  fuffered  much  more  than  the 
preceding.  Of  the  fifty-four  lines  it  contains,  twenty-four 
have  been  more  or  lefs  altered  :  fome  of  them  have  loft  above 
a  fourth  of  their  length,  which  disfigures  the  text  fo  as  to 
render  it  fometimes  altogether  unintelligible. 

D  O  ,  -  -  . 

But,  however  defective  this  infcription  maybe,  we  will 
venture  to  affert  that  there  is  nothing  hazardous  in  what  we 
are  going  to  fay  refpedting  it. 

This  infcription  attefts  that  it  was  a  monument  eredted  in 
honour  of  Ptolemy  Epiphanes,  the  fon  of  Ptolemy  Philo- 
pater  and  ^Vrfinoe.  Ptolemy  Epiphanes  was  the  fifth  of  the 
fourteen  fovereigns  who  reigned  over  Egypt  after  the  death  of 
Alexander,  from  Ptolemy  the  fon  of  Lagus,  furnamed  Soter , 
or  the  faviour,  to  the  famous  Cleopatra.  This  monument 
was  eredfed  in  confequence  of  a  decree  iffued  by  the  autho¬ 
rity  of  the  priefis,  who  had  affembled  at  Memphis  from  all 
the  difiridts  of  Egypt  to  celebrate  the  inauguration  of  the 
new  king,  the  fon  of  Ptolemy-rEpiphanes.  The  name  of  the 
Ptolemy  who  is  the  objedt  of  the  infcription  is  fcarcely  ever 
repeated  in  it  without  being  accompanied  with  the  epithets 
always -living  or  immortal ,  the  beloved  Jim  of  the  god  Piha 
or  Vulcan,  the  god  Epiphanes ,  viojl  gracious.  He  is  there 
compared  to  Vulcan,  the  great  Hermes,  Orus  the  fon  of  Ifis 
and  Ofiris.  His  father,  his  grandfather,  and  the  other  Pto- 
lemys  his  anceftors  participate  with  him  in  the  honours  of 
this  pompous  preamble;  after  which  comes  the  firft  part  of 
the  decree. 

The  priefis  explain  there  the  motives  on  which  it  is 
founded.  Tbefe  motives,  in  general,  are  the  piety  of  the 
prince  towards  the  gods  and  his  beneficence  towards  men. 
The  infcription  fays  that  Ptoleiny  Epiphanes  had  given  to 
the  temples,  and  the  priefis  who  ferved  in  them,  large  dona¬ 
tions  in  money/ and  corn,  and  other  largefl'es  of  every  kind; 
that  by  the  force  of  his  arms  lie  had  reftorecj  tranquillity  to 
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iLgypt  .^  that  he  had  afterwards  endeavoured  to  repair  the 
evils  occafioned  by  war,  and  to  make  the  people  comfortable 
by  remitting,  either  entirely  or  in  part,  the  taxes  that  were! 
due,  or  by  diminifhing  the  burthen  of  thofe  which  had  been 
eftabliflied  in  the  courfe  df  his  reigri.  The  infeription  adds 
that  he  had  Caufed  the  prifons  to.be  opened  to  thofe. detained 
in  them,  and  had  difcharged  a  great  number  of  accufed  per- 
fons  who  for  a  long  time  had  been  waiting  for  their  fentence; 
that  he  had  ordered  that  all  the  rents  which  conftituted  the  do-* 
mains  of  the  temples,  and  all  thofe  which  under  the  reign  o^ 
his  father  Ptolemy  Philopater  had  been  raifed  annually,  either 
in  money  or.  in  . kind,  from  the  vineyards  and  gardens,  for  the 
behoof  of  the  gods,  fhould  continue  to  be  punctually  paid  as 
before ;  and  that  the  priefts  fhould  not  pay  more  for  their 
perfonal  taxes  than  what  they  had  been  accuftomed  to  pay 
from  the  beginning  of  his  father's  reign. 

This  infeription  here  calls  to  remembrance  a  particular 
fad,  livhich  is  worthy  of  notice.  It  informs  us  that  there 
were  manufactories  of  linen  cloth  denoted  under  the  name 
of  hyjjus ,  depending  on  the  temples,  and  that  a  certain  quan¬ 
tity  of  this  merchandife  was  collected  every  year  for  the  ufe 
of  the  navy  and  for  the  particular  fervice  of  the  prince;  that 
Ptolemy  Epiphanes  011  a  certain  occafion  remitted  a  p^rt  of 
this  tax,  and  that  on  another  he  fufpended  the  levying  of  it. 
This  prince  alfo  eftabliflied,  in  favour  of  the  people  and  their 
religious  worfhip3  various  ordinances,  into  the  particulars  of 
which  we  cannot  enter  without  tranfgreffing  the  limits  allowed 
for  this  extraCt. 

In  the  eighth  year  of  the  reign  of  Ptolemy  Epiphanes  there 
was  a  great  inundation  of  the  Nile.  This  prince  caufed  dykes 
to  be  conftruCled  to  confine  the  river  to  its  bed,  and  to  pre¬ 
vent  it  from  overflowing  the  plains,  which  it  was  accuftomed 
to  do  alinoft  every  year.  The  infeription  fpeaks  alfo  of  the  fte^e 
and  capture  of  Lycopolis  (the  city  of  trie  wolves),  which  this 
prince  carried  by  affault.  The  infeription  is  here,  fupported 
by  hiftory,  from  which  we  learn  that  Lycopolis  aCfuallv  re¬ 
volted  againft  Ptolemy  Epiphanes,  and  that  after  entering  it  as  a 
conqueror  he  treated  the  inhabitants  with  great  fe verity.  But 
if  he  puniftied  with  the  utmoft  rigour  the  rebels  who  perfifted 
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in  their  revolt,  he  generoufly  pardoned  thofe  who  returned  fo! 
their  duty ;  he  was  even  dfefirous  that  their  property  fhoulcl 
be  re  ho  red  to  them. 

The  ox  Apis  and  the  ox  Mrievis,  the  two  chief  deities  of 
the  religion  of  the  antient  Egyptians,  participated  alfo  in 
thefe  a£is  of  pious  liberality.  66  Carrying  His  forefight  fur¬ 
ther  than  any  of  His  predeceffors,”  fays  the  infcription,  ce  he 
afligrted  confiderable  funds  for  defraying  the  expen-fe  of  their 
funerals  and  interment,  for  fnpporting  their  worfhij)  and 
maintaining  their  temples.  The  gods  therefore,”  continues 
the  infcription,  ce  to  reward  thefe  noble  a&ibns,  conferred  oil 
him  health,  flrength,  victory,  and  all  thofe  advantages  which 
can  render  a  fovereign  happy. ” 

The  priefts  then  proceed  to  the  decree.  This  fecond  part 
of  the  infcription  is  unfortunately  that  which  has  {Offered 
inoft  from  the  injury  of  time.  It  may  however  be  clearly 
feen,  beyond  all  manner  of  doubt,  that  it  is  there  faid  that 
all  the  temples  which  had  been  before  conftru6ted  in  honour 
of  Ptolemy  Epiphanes,  and  the  other  four  Ptolemys  his  pre- 
deceffors,  were  to  be  greatly  enlarged  arid  embellifhed ;  that 
in  each  of  thefe  temples  a  flatue  fhould  be  erected  to  Ptolemy. 
Epiphanes,  to  be  called  the  flatue  of  Ptolemy  the  defender  of 
Egypt)  that  before  it  fhould  be  placed  the  principal  divinity, 
of  the  temple  prefenting  to  him  the  attributes  of  trophies  of 
victory;  that  the  priefts  fhould  perform  their  fervice  near 
thefe  images  three  times  a  day;  and  that  there  fhould  be  de- 
polited  in  the  fan&uaty  of  the  temples  a  fmall  flatue  of  the 
new  god  inclofed  in  a  fmall  temple  or  fhririe;  that  the  fmall 
temple  and  flatue  fhould  be  carried  like  thofe  of  the  Other  godi 
during  thofe  grand  folemnities,  when  it  was  cuftomary  to 
take  them  from  the  temples  to  bear  them  in  public  procef- 
fion,  on  which  account  thefe  folemnities  were  called  Exodia 
or  iffuing  frorn  the  temples. 

Notwithstanding  the  ruin  of  this  part  of  the  infcription, 
And  the  diforganifatiori  of  the  text,  which  increafes  as  we  ad¬ 
vance,  we  can  difcover  that  it  contains  certain  details  re- 
fpe£ling  the  worfhip  of  the  new  deity.  Allufion  is  made  in 
particular  to  a  grand  feftival,  which  was  to  commence  at  the 
neomenia  of  the  month  Thouth,  arid  fo  continue  five  days, 
6  ,  during 
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daring  which  the  priefts  were  to  appear  with  crowns  on  their 
heads. 

In  regard  to  the  date  of  this  curious  monument,  it -may  he 
fixed,  without  much  fear  of  being  miftaken,  at  the  year  186 
before  the  Chriftian  sera.  Ptolemy  Epiphanes,  indeed,  hav¬ 
ing  died,  according  to  the  heft  chronologifts,  in  the  year  177 
before  the  c  ^mmon  sera,  it  follows,  that  the  inauguration  of 
his  foil,  which  took  place  nine  years  after,  muff  be  referred 
to  the  year  j86.  But  the  infcription  and  inauguration  of 
Ptolemy  Philometor,  the  fon  of  Ptolemy  Epiphanes,  are  of 
the  fame  epoch  as  the  infcription  attefts. 

We  (hall  not  here  attempt  to  fupply  what  is  wanting  in 
the  text  of  the  infcription.  This  attempt  would  be  ufelefs 
and  falh  ;  ufelffs,  becaufe  the  fecond  infcription,  which  is  in 
the  antient  language  of  the  country,  and  the  third,  viz.  the 
Greek  infcription,  rnuft  reciprocally  fupply  what  has  been 
loft;  rafhy  fince  in  the  latter  cafe  it  might  happen  that  the 
reftitutions  made  in  the  Greek  infcription  by  that  which  pre¬ 
cedes  it,  might  formally  eontradidl  the  fupplementary  addi¬ 
tions  of  the  commentator. 

It  in uft  however  be  acknowledged,  that  I  have  not  carried 
my  fcruples  fo  far  as  not  to  venture  to  frnifh  a  word  begun, 
or  not  to  terminate  a  phrafe,  the  fenfe  of  which  might  be 
diYubtful  when  the  words  preferved  neceffarily  fuggefted  thofe 
which  had  difappeared.  I  have  not  even  abftained  from 
making  fome  conjectures  refpeCting  certain  parts  of  the  in¬ 
fcription  where  the  text  was  lo  much  deftroyed  that  the  lead 
trace  of  it  did  not  remain. 

This  firft  labour  on  the  Greek  infcription  of  Ptolemy  Epi¬ 
phanes  may  be  of  fome  utility  to  thofe  who  are  to  exercife 
their  talents  on  the  fecond,  in  order  to  proceed  afterwards  to 
the  explanation  of  the  firft.  But  it  rnuft  be  confefled  that 
the  ftate  of  thefe  three  infcriptions,  and  that  in  particular  of 
the  hieroglyphical  characters,  gives  reafon  to  think  that  great 
difficulties  muft  be  overcome,  and  great  efforts  made,  to  ac- 
complifti  the  propofed  end. 
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XVIII.  Rfearches  ref  peeling  the  Laws  of  Affinity .  By  C.  Bek 
thOLLETj  Member  of  the  National  Inffiitutey 

C  HEMISTS  have  long  been  looking  for  Berthollet’s  work 
on  this  fuhjedl,  which  has  at  laft  made  its  appearance,  and 
contains  much  new  and  ufeful  matter.  A  mere  analyfis  of 
the  work  would  be  of  little  ufe  lb  our  readers ;  ’we  (hall  there¬ 
fore  prefent  extracts  of  fuch  parts  as  may  tend  to  make 
them  acquainted  with  the  nature  of  the  fadls  011  which  he 
founds  his  theory,  and  which  deferve  the  attention  of  every 
chemift. 

Berthollet  divides  his  memoir  into  fifteen  articles. 

I.  In  the  frrft,  after  an  eulogy  on  Bergman,  he  hates  his 
intention  to  be,  **  to  prove  that  elective  affinities  do  not  adl 
like  abfolute  forces,  by  which  one  fubftance  in  a  combina¬ 
tion  would  be  difplaced  by  another ;  but  that,  in  all  the  com- 
pofitions  and  decompofitions  which  are  produced  by  elective 
affinity,  there  is  a  diftribution  of  the  combined  fubffance 
among  thofe  which  exercife  contrary  affinities  $  and  the  pro-* 
portions  of  this  diftribution  are  determined  not  only  by  the 
energy  of  the  affinity  of  thefe  fubflances,  but  alfo  by  the 
quantity  with  which  they  adl ;  fo  that  quantity  can  make  up 
for  the  force  of  affinity,  in  order  to  produce  the  fame  degree 
of  faturation. 

cc  If  I  eflablilh,”  adds  the  author,  cc  that  the  quantity  of 
a  fubffance  can  make  up  for  the  force  of  its  affinitv,  the  re- 
fult  will  be,  that  its  adtion  is  in  proportion  to  the  quantity 
neceffiary  to  produce  a  determinate  degree  of  faturation.  I  give 
the  name  of  vtafs  to  that  quantity  which  is  the  meafure  of  the' 
capacity  of  the  faturation  of  the  different  fubflances.  In  com¬ 
paring,  therefore,  the  affinities  of  fubflances,  I  fhall  pay  at¬ 
tention  to  the  ponderable  quantities,  which  in  this  companion 
ought  to  be  equal ;  but  in  comparing  their  adtion,  which  is 
compofed  of  their  affinity  and  their  proportion,  it  is  their 
mafs  that  ought  to  be  confidered/'’ 

The  author  then  announces,  that  in  the  following  difeuf- 
ffons  he  will  chiefly  employ  u  acids  and  alkalies,  (compre¬ 
hending  among  the  latter  thofe  earths  which  have  the  fame 
4  -  adlion,) 
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a&ion,)  becaufe  they  aCt  with  a  force  fo  great  as  to  make 
the  influence  of  little  caufes  difappear;  becaufe  they  often 
produce  comparable  degrees  of  faturation ;  and  becaufe  they 
give  refults  eafy  to  be  obferved.”  But  the  confequences 
which  Berthollet  draws  from  their  properties  he  applies  tQ 
all  combinations ;  and  feveral  examples  are  adduced  to  prove 
that  the  principle  which  he  eftabliflies  extends  to  every  che¬ 
mical  adfion  of  bodies. 

After  having  proved,  by  direCt  experiments,  that  the  che¬ 
mical  aCtion  of  bodies,  the  forces  of  which  are  contrary,  de¬ 
pends  not  only  on  their  affinity  but  alfo  on  their  quantity, 
the  author  announces,  that  he  means  to  feleCt  obfervations 
refpeCting  the  different  kinds  of  combinations,  which  will 
confirm  this  principle,  and  which  will  prove  its  extent. 

I  {ball  then  examine,”  fays  he,  “  the  eircumftances  by 
which  it  is  modified,  or  the  affections  of  bodies  which  favour 
or  leflen  their  chemical  aCtion,  and  which  occafion  a  variety 
of  proportions  in  the  combinations  they  can  form,  I  {hall 
apply  thefe  confiderations  to  complex  affinities  and  to  thofe 
of  compound  bodies ;  and,  in  the  laff  place,  I  {hall  endea¬ 
vour  to  fix  the  bafis  on  which  the  general  and  particular  the¬ 
ories  of  chemical  phenomena  depend. 

JI,  Experiments  which  prove  that  in  Elective  Affinities  the 

Subfances  which  exercife  oppofite  Affinities  divide  them - 
fives  in  that  which  is  the  Subject  of  the  Combination. 

To  demonffrate  the  truth  of  this  principle,  C.  Berthollet 
defcribes  feveral  experiments,  of  which  we  fhall  mention  the 
following ;  cc  I  kept  in  a  {late  of  ebullition,”  fays  he,  “  in  a 
frnall  quantity  of  water,  an  equal  weight  of  potafh,  purified 
by  alcohol,  and  of  fulphat  of  barytes.  The  operation  was 
performed  in  a  retort,  and,  confequentlv,  without  the  contaCt 
of  the  air  :  the  mixture  was  reduced  to  a  Hate  of  drynefs,  and 
the  refiduum  being  treated  with  alcohol,  which  diflolved  the 
potafh,  and  after  that  with  water,  the  latter  eff'eCted  a  folu- 
tion  which  {till  exhibited  alkaline  properties.  The  alkali  was 
faturated  with  acetous  acid,  after  which  there  was  formed, 
hv  evaporation,  a  pretty  confiderable  quantity  of  fmall  cryf- 
taU5  which  had  all  the  characters  of  fulphat  of  potafh ;  fo 
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that  the  fulphat  of  barytes  was  in  part  decompof ed ,  and  the 
fulphuric  acid  was  divided  between  the  two  bajes. 

££  The  other  experiments  were  made,  ift,  with  fulphat  of 
potafli  and  lime ;  2d,  oxalat  of  lime  and  potafli  5  3d,  oxalat 
of  lime  and  nitric  acid  :  4th,  phofphat  of  lime  and  potafh  : 
5th,  potafli  and  carbonat  of  lime :  6th,  foda  and  fulphat  of 
potafli. 

££  In  all  thefe  experiments  the  bafes,  which  pafs  to  form 
with  acids  the  ftrongeft  and  firmeft  combinations,  are  feen 
in  part  eliminated  by  a  bafe  to  which  a  weaker  affinity  is 
afcribed ,  fo  that  the  acid  is  divided  between  two  bafes .  Acids 
are  feen  alfo  eliminated  in  part  from  their  bafe  by  others ,  the 
affinity  of  which  is  conlidered  as  inferior,  fo  that  the  bafe  is 
divided  between  two  acids.” 

The  author  obferves,  that  ££  if  only  a  fmall  quantity  of  the 
decompofing  fubftance  be  employed,  the  effect  will  not  be 
fenfible and  concludes,  that  ££  when  a  fubftance  adls  011 
a  combination,  that  which  is  the  fubjedt  of  the  combination 
divides  itfelf  between  two  other  fubftances,  not  only  according 
to  the  refpedtive  energy  of  their  affinity,  but  alfo  according  to 
their  quantity/* 

III.  Obfervations  which  confirm  the  Principle ,  that  Chemical 
Action  is  in  the  Ratio  of  the  Mafs. 

The  author  makes  obfervations  on  the  different  kinds  of 
combinations  expofed  to  elective  affinity,  and  examines  whe¬ 
ther  the  principle,  that  chemical  adtion  is  in  the  ratio  of  the 
mafs,  cannot  he  exadtly  applied  to  explain  them. 

££  If  carbonat  of  potafli,”  fays  he,  ££  be  treated  with  lime, 
the  whole  of  the  carbonic  acid  cannot  be  taken  from  the  pot¬ 
afh  even  by  performing  fucceffive  operations  with  more  lime; 
and,  if  the  liquid  be  evaporated,  the  refiduum  ft  ill  eftervefees 
when  faturated  with  acids — -becaufe  the  potafli  which  re¬ 
mains  prefent  with  the  lime  oppofes  its  action;  and  the 
more  carbonic  acid  the  lime  has  taken  up,  the  more  powerful 
the  potafli  becomes  to  defend  its  own  combination  with  the 
carbonic  acid  /’  or,  in  other  words,  to  relift  decompofition. 

££  When  an  equilibrium  is  eftabliflied  between  the  adtion 
of  the  lime  and  the  reliltance  of  the  potafli,  if  the  liquor  be 

filtered 
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filtered  and  evaporated,  the  alkaline  part,  which  is  fupejv 
abundant  to  the  confutation  of  the  carbonat  of  potaffi,  that 
is  to  fay,  all  the  portion  not  defended  by  a  fufficiently  large 
mafs  of  carbonic  acid,  may  be  taken  away  by  a  weak  affinity. 
Alcohol  has  this  property :  by  its  means  a  feparation  may 
be  effected;  the  carbonat  of  potqfh  remains  in  folution  in  a 
little  water,  while  the  alcohol  of  thepotajh  is  fupernatant.  The 
carbonat  of  potaffi  which  is  feparated  might  be  treated  alfo 
with  lime,  and  by  this  fecond  operation  be  reduced  to  a  quan¬ 
tity  which  might  be  neglefted.” 

C.  Berthollet  quotes  alfo  other  experiments  refpecfing  che¬ 
mical  action  being  in  the  ratio  of  the  mafs. 

u  If  a  carbonat  with  excels  of  potaffi  be  treated  with  al¬ 
cohol,  a  part  only  of  its  excefs  of  potaffi  is  taken  from  it. 

“  The  other  neutral  falts  have  alfo  the  property  of  retain^ 
ing  a  part  of  the  potaffi  when  the  latter  is  in  excefs. 

66  It  is  known  alfo  that  the  phofphat  of  lime  cannot  be 
entirely  decompofed  by  the  fulphuric  acid,  though  the  latter 
is  ranked  as  having  a  ftronger  affinity  for  lime  than  the  phof- 
phoric  acid  has, 

“  The  cafe  is  the  fame  when  fulphat  of  aluprine  is  decom-f 
pofed  by  ammonia:  the  precipitate  always  contains  fulphuric 
acid. 

If  magnelia  be  precipitated  from  its  fulphat  by  potaffi, 
the  magnelia  retains  alfo  fulphuric  acid  ;  for,  when  the  mag¬ 
nelia  is  urged  by  heat,  it  has  afterwards  a  pretty  ffiong  favour 

of  fulphat. 

“  All  thefe  experiments  prove  that,  ip  chemical  analyfis, 
qhemifts  fall  into  an  error  when  they  take  for  the  real  weight, 
either  qf  the  alumine  or  of  the  magnelia  which  may  be  found 
in  the  compound  fubhance,  that  of  the  precipitate  formed  by 
an  elective  affinity. 

“  It  refults  from  the  preceding  obfervatiqns,  and  many 
others  which  might  be  quoted,  that  in  elective  affinity  the 
fubjeft  of  the  combination  divides  itfelf  between  two  fub- 
lfances,  which  aft  on  it  in  the  ratio  qf  the  forces  which  they 
may  oppofe  to  each  other. 

(C  One  circumftance  which  merits  attention,  and  which 
particularly  proves  that  chemical  aftion  depends  as  much  on 

the 
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the  quantities  as  on  the  affinities  of  the  fub  fiances,  is,  that  it 
is  fufficient  to  vary  the  quantities  to  obtain  oppofite  refultsf  * 

IV.  Of  the  Modifications  of  the  Chemical  Action  which  arife 
from  the  Infolubility  of  Subjlances. 

The  author  fucceffively  examined  the  affe&ions  of  bodies 
which  may  difguife  or  alter  the  modifications  of  the  principle 
eftablifhed  in  the  preceding  articles.  He  proves,  by  a  number 
of  experiments,  lit.  The  manner  in  which  an  infoluble  fub- 
flance  a£ts  when  oppofed  to  a  combination  :  2d,  If  a  fub- 
ftance  has  any  folubility,  its  a  611  on  is  compofed  of  that  of  the 
part  diffolved  and  of  that  which  retains  its  folidity  :  3d,  That 
if  an  infoluble  combination  be  attacked  by  a  liquid  fubftance, 
the  inconveniences  of  infolubility  foon  difappear,  when  it  is 
fufficient  that  the  infoluble  fubftance  ffiould  lofe  a  part  of  its 
conflituent  principles  to  become  liquid. 

The  author  then  proceeds  to  the  examination  of  the  dif¬ 
ference  of  the  fpecific  gravity  between  the  infoluble  and  li- 
quid  fubftance.  According  to  him,  it  has  an  influence  on 
their  refpedl'ive  action,  even  when  agitation  and  heat  are  em¬ 
ployed,  becaufe  it  continually  tends  to  feparate  the  infoluble 
fubftarice,  and  to  withdraw  it  from  the  force  oppofed  to  it ; 
thus  there  is  a  difference  in  this  refpedt  between  the  fulphat 
of  barvtes  and  alumine. 

In  the  laft  place,  if  infolubility  prevents  the  proportions 
which  ought  to  refult  from  the  oppofite  forces  from  being 
eftablifhed,  it  occaftons  flownefs  in  thofe  which  can  be  efta¬ 
blifhed;  and  it  may  eafily  give  rife  to  deception  by  the  ap¬ 
pearances  which  it  produces  at  the  commencement  of  an 
operation,  fuch  as  when  concentrated  fulphuric  acid  is  mixed 
with  afolution  of  potafli,  or  any  other  fait 'that  requires  a  large 
portion  of  water  to  diffolveit:  the  acid  immediately  com¬ 
bines  with  the  water,  and  the  fait,  which  lofes  its  liquiditv, 
is  precipitated;  but,  by  prolonging  the  operation  and  mul¬ 
tiplying  the  contact,  the  fait  diftolves,  and  enters  into  com-, 
bination  with  the  liquid. 

V.  Oj  Cohejhn  a?id  Cryflallifafion* 

The  eohefion  of  the  moleculae  of  a  body  is  owing  to  the 
reciprocal  affinity  of  thefe  molecular ;  it  is  a  force  which  muff 
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be  iurmounted  by  the  a&ion  of  the  fubftance  that  tends  to 
combine  with  thefe  parts,  or  to  decompofe  their  combination, 
ft  is  well  known  that  argil,  the  parts  of  which,  by  deiicca- 
lion,  have  acquired  a  ftrong  adhefion,  is  no  longer  attacked 
by  an  acid  which  has  the  property  of  dififolving  it  when  it  is 
in  another  ftate. 

It  is  this  reciprocal  affinity,  alfo,  of  the  faline  parts  that 
produces  cryftallilation,  and  the  latter  in  chemical  adtion  has 
effects  which  deferve  attention.  On  this  fubjebt  the  author 
prelents  fome  confiderations,  as  well  as  on  the  force  produced 
by  cryftallifation  in  a  faline  folution.  ((  It  eftablifhes,”  fays 
he,  a  boundary  to  the  degree  of  the  faturation  with  a  fait 
to  which  the  water  can  attain  ;  fo  that,  if  it  does  not  diffolve 
a  larger  quantity,  it  is  not  becaufe  its  affinity  for  it  is  fatislied, 
but  becaufe  it  has  no  longer  fufficient  power  to  overcome  the 
refiftance  of  the  cryBalliftvtion.”  From  thefe  and  other  con¬ 
fiderations  Berthollet  concludes,  that  the  force  of  cohefion, 
which  had  been  coniidered  only  as  an  obftacle  to  folution, 
determines  the  quantities  of  the  fub fiances  which  can  he 
put  in  action  in  a.  liquid,  and  thereby  modifies  the  conditions 
of  the  chemical  action  :  it  is  that  alfo  which  c aides  thofe  re¬ 
parations  that  take  place  either  by  cry ftal Illation  or  precipita¬ 
tion,  and  which  eftablifties  the  proportions  of  the  combina¬ 
tions  which  are  formed  in  leparating  from  the.  liquid  when, 
the  property  of  being  infoluble  depends  on  thefe  proportions. 

VI.  Of  the  Llajlicity  of  thefe  Subfances  which  exereife  a 

Chemical  Action . 

When  a  fubftance efcapes  in  the  form  of  gas,  in  proportion 
as  it  is  difentraged  from  an  intimate  combination,  the  whole 
portion  which  afi nines  the  elaftic  bate  does  not  contribute  to 
the  refinance ;  fo  that  this  fubftance  no  longer  a£ts  according 
to  its  mafs  :  the  fubftance  oppofed  to  it  may  then  render  the 
decompofition  complete,  and  it  will  be  fufficient  to  employ 
the  quantity  which  would  have  been  neceffiary  to  form  imme¬ 
diately  the  combination  into  which  it  ought  to  enter,  or,  at 
ieaft,  a  fmall  excefs  only  will  be  required.  “  This  is  what 
happens,”  fays  Berthollet,  in  regard  to  carbonic  acid  when 
it  forms  a  carbonat,  and  when  another  acid  is  oppofed  to  it : 

they 
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the  latter,  which  adds  according  to  its  mafs,  even  if  it  fhoiild 
have  an  affinity  inferior  to  that  of  the  carbonic  acid,  may 
fucceflively  expel  it  from  the  combination  until  no  more  of  it 
remains,  provided  it  be  employed  in  a  quantity  fomewliat 
fuperior  to  that  which  would  be  neceffkry  to  form  its  com¬ 
bination  immediately  with  the  bafe. 

It  refults  from  all  the  fadts  exhibited  by  the  author,  that 
elaftieitv  produces  effedls.  analogous  to  thofe  of  the  force  of 
cohefion,  by  modifying,  in  a  contrary  manner^  the  effects  of 
the  affinity  proper  to  each  fubftance. 

Vll.  Of  the  Action  of  Caloric, 

tjndef  this  head  Berthollet  examines  the  adtion  of  caloric 
on  bodies*  and  the  phenomena  it  produces  in  the  different 
combinations  or  decompofitions.  He  alfo  gives  a  great  many 
experiments  on  efflorefcence  and  on  folvents. 

What  the  author  underftands  by  efflorefcence  is  the  pro¬ 
perty  which  a  fubftance  has  of  riling  above  the  friafs,  and  of 
thereby  Separating  itfelf  from  the  chemical  adtion. 

u  To  make  foda,”  fays  he,  u  to  rife  by  efflorefcence  it 
muft  be  combined  with  carbonic  acid>  which  it  is  able  to  take 
up  from  the.  atmofphere  5  but  the  adtion  of  carbonic  acid, 
furnilhed  in  very  fmall  quantity,  and  in  an  elaftic  ftate,  can¬ 
not  add  fehftblv  to  the  force  that  produces  the  feparation  of 
the  foda  from  the  combination  in  which  it  exifts ;  it  only 
withdraws  the  eliminated  portion,  and  prevents  it  from  con¬ 
tinuing  to  act  on  the  combination.” 

In  regard  to  the  employment  of  folvents,  the  author  efta- 
blifhes  as  a  principle,  that  the  objedt  is  to  overcome  the  refift- 
ance  arifing  from  the  cohefion  of  the  parts  required  to  be  put 
in  a  hi  ion,  or  from  their  elafticity,  and  to  multiply  their  na^ 
tural  contadt; 

Solvents  act  on  the  fubftances  they  diffolve,  by  their  af¬ 
finity  and  by  their  quantity 3  as  do  all  the  fubftances  which 
tend  to  combine,  and  every  thing  that  belongs  to  combina- 
ation  muft  be  applied  to  them  :  the  author,  for  an  example* 
takes  water,  which  is  ofteneft  employed  as  a  folvent,  Ber- 
thollet  then  examines  thofe  circumftances  in  which  this  adtion 
can  fenfib.lv  change  or  modify  the  refults.  This  leads  him  to 

prefent 


On  Mr.  JVedgivood’ s  "Pyrometer .  1 5$ 

prefent  a  feries  of  experiments,  according  to  which  he  efta- 
blifhes  his  theory ;  and  he  concludes  with  fome  obfervalions 
on  caloric.  “  It  a&s*”  fays  the  author,  u  on  bodies  not 
equally  dilatable,  in  a  manner  analogous  to  folvents,  by  com¬ 
bating  the  force  of  cohefion,  and  thereby  putting  the  parts 
in  a  flate  to  exercife  their  reciprocal  a&ion.  Its  adfion  con¬ 
curs  with  that  of  the  folvents  to  oppofe  the  force  of  cohefion ; 
and  heiice  it  happens  that  the  folution  of  a  fait  by  water 
varies  according  to  the  degrees  of  temperature.  When  ca¬ 
loric  a&s  on  bodies  unequally  dilatable,  it  produces  fepara- 
tions  and  new  combinations  independently  of  the  affinity 
peculiar  to  thefe  fubflances,  in  the  fame  manner  as  folvents 
when  a&ing  on  bodies  unequally  foluble. 


XIX.  On  Mr.  Wedgwood’s  Pyrometer. 

the  conilru&ion  and  ufe  of  this  valuable  inftrument, 
the  only  one  yet  invented  which  can  convey  to  the  mind  any 
accurate  ideas  rCfpedting  high  degrees  of  heat,  and  enable  us 
to  compare  them  with  each  other  and  with  lower  degrees,  is 
very  generally  known,  a  long  defcriptioh  of  it  would  be  fu-t 
perfluous.  We  ffiall  therefore  briefly  obferve,  that  its  indi¬ 
cations  are  obtained  from  the  property  which  all  clays  pofiefs^ 
of  fiir inking  or  being  diminiffied  in  bulk  by  expofure  to  beat ; 
that,  confeqtiently,  any  piece  fitted  into  a  tapering  gauge  (for 
inftance,  a  fedtor  opened  a  little,)  will,  after  expofure  to  a 
fufficient  degree  of  heat,  pafs  further  into  the  gauge  ;  and 
that,  the  greater  the  degree  of  heat  it  has  experienced,  the 
greater  will  be  its  diminution  of  volume,  and  the  deeper  will 
it  go  into  the  gauge.  Different  divifions  marked  on  the  fide 
of  the  gauge  will,  of  courfe,  give  the  comparative  degrees  of 
heat,  to  which  pieces  of  the  fame  clay,  fize,  and  form,  may 
have  been  e'xpofed.  Mr.  Wedgwood’s  gauge  confifts  of  two 
rulers  or  flat  pieces,  a  quarter  of  an  inch  thick  and  24  inches 
long,  fixed  upon  a  fmooth  fiat  platd,  5-iGths  of  an  inch  afun- 
der  at  one  end  and  3-ioths  at  the  other,  fo  that  they  include 
between  them  a  long  converging  canal  or  groove;  and  the 
rule  which  forms  one  of  the  .fides  of  this  groove  is  divided 
Vol.  IX*  U  into 
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into  inches  and  tenths.  The  pyrometer  pieces  are  made  of 
a  particular  kind  of  Cornifli  clay  by  means  of  moulds,  and 
are  pared  afterwards,  when  dry,  by  a  paring-gauge,  to  infure 
their  being  all  of  one  fize  as  to  length  :  a  variation  in  the 
other  dimenfions  is  of  no  confequence,  as  it  is  by  the  length 
their  fh linkage  is  to  be  afterwards  meafured. 

By  means  of  a  fimilaf  gauge,  but  by  employing  the  expan^ 
lion  of  a  piece  of  filver  by  heat,  Mr.  Wedgwood  lueceeded 
in  obtaining  a  knowledge  of  the  intermediate  degrees  of  heat 
between  that  of  boiling  mercury  and  the  zero  of  his  own. 
fcale ;  from  which  he  afcertained,  that  one  degree  of  his  was 
equal  to  130°  of  Fahrenheit’s  fcale,  and  that  the  zero  of  his 
correfponded  to  10774-  F.  Confequently,  to  accommodate 
the  reful ts  obtained  by  the  pyrometer  to  Fahrenheit’s  fcale, 
all  that  is  neceffary  is  to  multiply  the  pyrometric  degrees 
bv  130,  and  to  the  product  to  add  1077^. 

It  is  pretty  generally  believed  that  the  pyrometer  pieces 
which  have  of  late  been  prepared,  do  not  give  the  fame  re¬ 
fills  with  thofe  which  were  firft  made  by  Mr.  Wedgwood  $ 
a  circumftanee  which  makes  it  extremely  defirable  that  the 
quantities  and  kinds  of  earth,  necefiary  to  form  fuch  rolls  as 
will  always  give  correct  refuits,  fhould  be  accurately  afcer¬ 
tained. 

From  Mr.  Wedgwood’s  own  experiments,  it  appears  that 
the  clay  he  made  ufe  of  in  the  conftrudtion  of  his  firft  pieces 
eonfifted  of  two  parts  of  pure  filiceous  earth  to  three  of 
argil 

C.  Vauquelin,  who  has  analyfed  Mr.  Wedgwood’s  pyro¬ 
meter  pieces  f,  ftates,  that  they  contain  64*2  parts  of  pure 
flex,  25  parts  of  argil,  6  of  lime,  0*2  oxyd  of  iron,  6*2  of 
water.  Thefe  quantities,  confequently,  with  an  addition  of 
water  to  convert  the  whole  into  a  pafte,  fhould  ferve  for 
making  pyrometer  pieces  equal  in  powers  to  thofe  of  Mr. 
Wedgwood. 

Whether  C.  Vauquelin  analyfed  new  or  old  pieces,  that 
he  obtained  refults  fo  different  from  thofe  of  Mr.  Wedgwood  : 
whether  he  be  aware  that  there  is  anv  difference  between 

'  1  w 
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them;  or  whether  there  be  really  any  difference  except  what 
may  arife  from  the  force  applied  in  filling  the  moulds  in 
which  the  pieces  are  formed,  are  points  which  we  cannot 
determine. 

However  this  may  be,  C.  Gazeran,  proceeding  on  the  idea 
of  Vauquelin,  has  been  endeavouring,  and  with  fome  fuccefs, 
to  make  from  the  clays  found  in  France  (which  contain  from 
30  to  40  per  cent,  of  argil)  pyrometric  rolls  applicable  to 
Wedgwood’s  fcale  *.  He  finds  the  white  clays  which  con¬ 
tain  the  largeft  proportion  of  alumine  to  anfwer  bed.  That 
which  he  made  ufe  of  contained  in  100  parts. 


Argil 

-  3409 

Silex 

41*11 

Water 

19*25 

Lime 

2*3° 

Oxyd  of  iron 

°75 

Lofs  0*55 

Of  this  clay  he  took  130  parts  by  weight,  which  he  paffed 
through  a  fine  fieve ;  to  this  he  added  63  parts  of  Fontaine¬ 
bleau  fand,  wafhed  and  well  triturated,  and  200  parts  of 
water.  This  mixture,  having  been  ftirred  once  a  day  for 
three  weeks,  was  kneaded,  for  the  fpace  of  two  hours,  till  the 
pafte  was  perfectly  homogeneous.  It  was  now  allowed  to 
dry  in  the  air  till  it  had  loft  170  parts  out  of  the  200  of  water 
which  had  been  employed,  and  then  moulded  in  cylinders 
made  of  tinned  iron  and  of  a  proper  fize.  The  pafte  was 
preffed  in  the  moulds  for  two  hours  with  the  weight  of  a 
kilogram  (two  pounds  three  ounces).  The  pieces  were  then 
dried  in  a  ftove  for  24  hours  in  a  heat  of  J22°  of  Fahrenheit, 
and  afterwards  adjufted  to  fit  zero  of  Wedgwood’s  fcale. 

Two  of  thefe  agreeing  in  weight,  within  a  centigram,  with 
thofe  of  Wedgwood,  having  been  expofed  with  two  of  his  to 
a  ftrong  heat  in  a  clofe  crucible  for  an  hour  and  a  half, 
Gazeran’s  indicated  the  temperature  by  one  of  his  pieces 
*59°  and  by  the  other  160°,  i.  e .  ] 59^°.  Wedgwood’s  gave 
150°  and  160,  i.  e.  159°,  which  is  a  ftriking  coincidence. 

C.  Gazeran  obferves  that  Mr.  Wedgwood’s  pyrometers 
have  frequently  varied  40,  6°,  and  90  from  each  other,  (we 

*  Annak's  de  Cbimie ,  No,  106, 
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wifh  he  had  mentioned  whether  all  were  taken  from  the 
fame  box,)  whereas  with  his  own,  he  fays,  the  variations 
have  only  been  from  a  half  to  a  whole  degree,  and  they  exhi¬ 
bited  no  figns  of  vitrification  when  expofed  to  a  heat  able  to 
fufe  iron  and  dedroy  the  bed  Heffian  crucibles. 

From  his  experiments  he  infers,  that,  if  a  clay  be  employed 
which  contains  34  per  cent,  of  argil,  and  either  rock  cryital, 
triturated  white  fand,  or  pure  hlex  be  added  to  it  to  make  up 
the  proportion  before  noted,  pyrometer  pieces  may  at  any 
time  be  farmed  equally  refractory  with  thofe  of  Mr.  Wedg¬ 
wood,  and  whofe  power  of  contraction  will  be  exactly  the 
fame  as  his. 

But  why  fliould  natural  clays  be  made  ufe  of  at  all  for 
forming  pyrometers,  which  mud  iometimes  vary  in  the  pro¬ 
portions  of  their  component  parts,  even  when  taken  from  dif¬ 
ferent  parts  of  the  fame  bed  } 

If  there  be  any  difference  between  the  Englifh  pyrometers 
now  made  and  thofe  fird  prepared  by  Mr.  Wedgwood,  it 
mod  probably  arifes  from  fome  fuch  caufe;  and  the  fame 
difference  may  be  expected  to  be  found  in  beds  of  clay  in 
France.  It  does  not  feem  impoffible  that  chemids  every  where 
might  agree  to  employ  the  fame  proportions  of  pure  argil, 
filex,  and  water,  in  the  formation  of  pyrometers.  Even  if  the 
argil  were  not  abfolutely  pure,  if  they  employed  argil  obtained 
always  by  the  fame  means  (as  from  alum  by  ammonia,  the 
alum  having  previouily  undergone  Several  Solutions,  filtra- 
tions,  and  crydallifations  to  free  it  from  foreign  matters), 
they  would  be  fare  to  form  pyrometers  which  would  give 
Similar  refults.  Lime  and  iron  fhould  be  completely  excluded, 
as  ingredients  which  mud  render  the  pyrometers  lefs  refrac¬ 
tory. 

a,  in  making  pyrometers  by  fuch  means  as  we  have  pro- 
pofed,  fuch  proportions  could  be  fallen  upon  as  would  agree 
in  the  refults  with  Mr.  Wedgwood’s  fird-made  pyrometers, 
it  would  be  a  great  convenience  to  men  of  Science,  as  many 
ta<5ls  have  already  been  eftablifhed  by  the  indications  they 
afforded.  If  this  cannot  be  done,  one  of  the  two  following 
methods  might  be  adopted  :  Either, 

i.  To  repeat  the  experiments  on  the  degrees  of  heat  ne- 
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ceffary  to  fufe  the  different  metals,  &c.  &c.  and  note  them 
by  the  refults  obtained  from  the  pyrometers  made  from  known 
materials ;  noting,  at  the  fame  time,  how  many  degrees  of 
the  mercurial  thermometer  correfpond  to  one  on  Wedg¬ 
wood’s  fcale.  Or, 

2.  The  obje&  in  view  might  perhaps  be  more  eafily  at¬ 
tained  by  accommodating  the  width  of  the  two  pieces  of  brafs 
in  Wedgwood’s  fcale  to  the  fhrinkage  of  the  new  pyrometers, 
in  fuch  a  manner,  that  at  the  wide  end,  or  zero,  they  might 
remain  as  at  prefent,  and,  by  making  them  approach  to  or 
recede  from  each  other  at  the  other  end,  receive  the  new 
pieces  at  that  part  of  the  gauge  which  (hall  indicate  the  proper 
degree,  obtained  by  comparing  the  refults  of  fome  experi¬ 
ments  made  with  them  and  fome  of  Mr,  Wedgwood’s  old 
cylinders,  which,  though  fcarce,  may  ftill  be  had. 

We  mall  make  ourfelves,  perhaps,  better  underftood  by 
affuming  fuppoled  refults  to  fhow  the  kind  of  alteration  that 
would  be  neceffary  to  accommodate  the  indications  of  the 
new  pyrometers  which  we  propofe,  to  thofe  which  have  been 
determined  by  Mr.  Wedgwood’s, 

Expofe  one  of  each  to  a  ftrong  heat  in  a  clofe  crucible. 
When  withdrawn,  fay  Mr.  Wedgwood’s  indicates  ioo0*  and 
that  the  other  would  reach  no0.  In  this  cafe  the  new  py¬ 
rometer  would  have  fhrunk  more  in  the  fame  degree  of  heat 
than  the  old  one;  and  to  make  it  ftand  at  ioo°,  the  true  de¬ 
gree  by  Wedgwood’s  fcale,  (which  we  think  ought  by  no 
means  to  be  altered,)  all  that  would  be  neceffary  would  be 
to  bring  the  iides  of  the  gauge  fo  much  nearer  to  each  other 
at  the  narrow  end  of  the  groove  as  to  make  the  new  pyro¬ 
meter  piece  ftop  at  the  proper  degree.  If  thefe  two  pieces 
were  again  expofed,  together,  to  a  flronger  degree  of  heat,  it 
would  be  found,  that  whatever  degree  Mr.  Wedgwood’s 
might  indicate  in  a  gauge  that  had  not  been  altered,  the  new 
pyrometer  would  all'o  indicate  in  the  one  that  had  been 
accommodated  to  it  after  the  former  expofure  to  heat. 

If  the  hew  pieces  were  found  to  (brink  lefs  than  the  old 
enes,  the  gauge,  of  courfe,  would  require  to  be  proportionally 
widened  at  the  narrow  end,  to  allow  it  to  reach  the  degree 
indicated  by  Mr.  Wedgwood’s  pyrometer ;  arid  in  either  cafe, 
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the  proportion  which  this  difference  in  the  width  of  the  gauge 
at  its  narrowed;  end  might  bear  to  the  whole  of  its  prefent 
width  at  the  fame  end,  fhould  be  accurately  afeertained  to 
enable  chemifts  in  different  countries  to  obtain  a  uniformity 
in  their  refults.  ; 


'XX.  An  Attempt  to  prove  that  the  Matter  of  Heat,  like  other 
■'  Subfiances ,  poffeffcs  not  only  Volume  hut  Gravity  ;  Icing  a 

Second! 'Effay  on  Caloric,  Alexander  Tilloch. 

Head  before  the  Afkefan  Society  November  1800. 

In  the  hafty  effay  read  before  this  Society  in  the  courfe  of 
our  laff  feffion  *  I  ventured  to  call  in  queffion  the  truth  of 
certain  commonly  received  do&rines  refpe&ing  heat  or  ca¬ 
loric,' mentioned  feveral  fa&s  which  admit  of  conclufions 
very  different  from  thofe  which  have  been  drawn  from  them 
to  fupport  the  doctrines  referred  to ;  and  endeavoured  to 
fhow  that  heat  retains  uniformly  the  fame  character,  proper¬ 
ties,  and  mode  of  adtion ;  ill  oppofition  to  thofe  who  contend 
that  it  is  fometimes  fejijible  or  free,  and  at  other  times  la  tent 
or  fxed. 

I  alfo  endeavoured  to  prove  that  heat  is  a  real  diftindt  fub- 
ftance,  and  not  a  mere  quality  or  accident  refulting  from  the 
modification  of  matter.  I  {bowed,  by  many  prbofs,  that  it 
poffeffes  volume,  which  is  a  charadteriftic  of  matter  5  that, 
when  expelled  by  chemical  combinations,  the  volume  of  the 
compound  is  lefs  than  the  fum  of  that  of  theingredients'; 
and  that,  probably,  the  diminution  is  exactly' equal  to  the 
volume  of  the  heat  'that  has  been  thrown  out :  that,  on  the 
other  hand,  when  the  compound  is  increafed  in  volume,  it 
lias  acquired,  from  the  contiguous  bodies,  a  portion  of  ca¬ 
loric,  probably,  exadtly  equal  in  volume  to  that  inCreafe : 
and,  to  be  brief,  that  the  general  laws  enumerated  in  my 
former  effay,  and  which,  I  believe,  are  univerfally  admitted, 
being  fufficient  to  explain  all  the  known  phenomena,  with¬ 
out  having  recourfe  to  the  doctrine  of  latent ,  as  diftin- 

*  See  Pbiloffhicc<l  Magazine,  Vol.  VIIL  p,  70,  119,  and  311. 
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guillied  from  free  heat ,  the  doCtrine  ought  to  be  rejected,  on 
the  received  axiom,  that  no  more  caufes  fhould  be  admitted 
in  phylics  than  what  are  true,  and  fufficient  to  account  for 
the  phenomena.  •  •  . 

I  alfo  fuggefted  the  propriety  of  philofophers  turning  their 
attention  to  the  determining  the  mafles  or  volumes  of  heat 
neceflary  to  produce  the  various  effe&s  and  changes  which 
that  fubftance  operates  upon  bodies,  inftead  of  contenting 
themfelves  with  lpeaking  of  degrees ,  to  which  they  annex 
no  correCt  idea ;  and  exprefied  a  hope  that,  at  no  very  diftant 
period,  this  improvement  might  be  expelled  in  fcience. 

In  venturing  to  call  in  queftion  the  truth  of  the  received 
doctrines,  it  was  not  my  intention  to  depreciate  the  difco- 
veries  of  a  Black,  a  Crauford,  a  Lavoilier,  or  a  Cavendilh  j 
men  whofe  memories  will  be  cherilhed,  while  the  world  en-r 
dures,  by  every  lover  of  fcience.  Their  genius,  their  per* 
fevering  induftry,  their  penetrating  judgment,  firft  brought 
to  view  thole  luminous  faCts  which  muft  ferve  as  the  balls  of 
all  true  theory  refpedting  the  fubje&s  of  which  they  treated  ; 
and  thofe  faCts  will  remain,  whatever  may  be  the  fate  of  the¬ 
ories  already  eftablilhed,  or  of  others  that  may  fuperfede 
them. 

But  as  truths,  once  eftablilhed,  become  a  common  property 
in  fcience,  thofe  whofe  genius  would  never  have  difcovered  arc 
not  debarred  the  ufe  of  them.  It  may  alfo  be  obferved,  that 
the  original  difcoverers  of  important  faCts  have  often,  in  draw¬ 
ing  their  inferences  and  making  their  deductions,  given  an 
undue  weight  to  confiderations  that  were  no  other  way  con¬ 
nected  with  the  fubjeCt  than  by  being  unfortunately  fumbled 
over  in  fome  part  of  the  journey,  in  which  they  chanced  to 
be  out  of  the  right  road  ;  for  who,  that  firft  explores  an  un¬ 
known  region,  can  be  expeCted  to  get  on  without  interrup¬ 
tion  or  impediment  ?  Such  accidents,  however,  have  an  un¬ 
avoidable  influence  on  the  mind ;  and  to  exempt  any  man 
from  their  coniequences,  when  they  occur,  would  be  to  deny 
that  he  is  human. 

Thofe  who  are  not  aware  of  the  difficulties  of  this  kind 
with  which  genius  has  to  encounter,  can  never  rightly  appre¬ 
ciate  the  merits  of  thofe  who,  in  fpite  of  their  influence,  give 
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an  unbiased  account  of  the  fads  they  difcover*  It  is  one  bf 
the  greateft  efforts  of  human  probity  tb  give  them  undifguifed^ 
imwarped  by  theory.  This  praife  is  due  to  the  men  to  whdm 
r  have  alluded  :  their  labours,  therefore,  are  invaluable,  even 
if  it  Ihould  be  proved  that,  in  feme  few  inftances,  they  have 
been  miftaken  in  their  inferences. 

It  was  my  intention,  in  addition  to  the  fads  generally 
mentioned  in  my  former  dfay,  to  have  brought  forward,  on 
the  prefent  occafion,  a  number  of  further  evidences  of  the 
fubftantiality  of  heat;  but  my  ftate  of  health,  ftnee  oui4  laft 
feffion,  has  been  fuck  that  I  have  not  been  able  to  gd  into  a 
wide  field*  I  fh&ll,  however,  bring  to  the  recollection  of  the 
Society  a  few  well-known  fads,  Which,  according  to  my 
view  of  them,  ferve  to  prove  that  heat  is  a  fubftance  fui 
generis. 

Volume,  3*5  I  frequently  had  occafion  to  notice  in  my 
former  effay,  is  a  charade ri (tic  of  matter ;  but  liquids,  on 
being  mixed,  are  reduced  in  volume*  without  parting  with 
any  thing  except  heat— therefore  heat  is  matter. 

The  fame  effeds  take  place  when  gafes  are  prefented  to' 
any  fubltances  to  which  they  can  unite.  Thus,  muriatic  acid 
gas  ealily  combines  with  ice  cold  water;  blit  in  doing  fo  it 
parts  with  its  heat*  which  forms  the  greateft  part  of  its  vo¬ 
lume.  The  gas  is  in  fad  decompofed  \  one  of  its  principles, 
the  muriatic  acid,  joins  the  Water,  and  its  other*  the  heat, 
being  thus  feparated  from  its  former  aftociate,  then,  accord¬ 
ing  to  the  general  laW,  firft  heats  the  fubltances  neareft  iO, 
it,  the  acidulated  water  and  the  containing  veffel,  and  after¬ 
wards  paifes  off  to  furrounding  objeds  till  equilibrium  is 
reftofed.  If  ice,  inftead  of  water,  be  prefented  to  this 
gas,  it  will  be  melted  by  it  as  fpeedily  as  if  thrown  into  the 
fire. 

If  certain  gafes  be  united,  this  diminution  of  volume,  this 
palling  off  of  matter,  (which,  though  in  union  in  the  ingre¬ 
dients,  finds  the  capacity  of  the  new  compound  for  it  fo 
different  that  it  muft  diffufe  itfelf,)  is,  if  poflible,  ftill  more 
linking.  When,  for  example,  oxygen  gas  and  nitrous  gas, 
in  the  proportions  rieceffary  to  form  nitrous  acid,  are  pre¬ 
sented  to  each  other,  in  a  bell-glafs,  over  water,  what  an 
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abridgment  of  volume  takes  place  !  It  cannot  be  otherwife, 
the  capacity  of  the  new  compound  for  heat  being  fo  much, 
lefs  than  the  fum  of  that  of  the  ingredients;  for  the  mole- 
culce  now  refpedtively  arrange  themfelves  with  each  other  in 
fuch  a  manner,  that  they  can  afford  but  a  fmall  quantity  or 
lodging-room  for  the  heat;  compared  with  what  it  occupied 
in  the  gafes ;  and  it  is  therefore  forced,  by  the  general  law, 
to  diffufe  itfelf  among  and  through  the  contiguous  bodies  till 
each  is  with. each  in  equilibrium.  But  each  thereby  receives 
an  increafe  of  volume,  that  is,  an  increafe  of  matter;  and  it 
is  extremely  probable  that,  if  we  could  get  at  the  fum  of 
their  increafe,  it  would  be  found  exactly  equal  to  the  differ¬ 
ence  between  the  volume  of  the  gafes  before  mixture  and 
that  of  the  acid  produced. 

If  any  quantity  of  nitrous  gas  be  joined  to  twice  its  bulk 
of  atmofpheric  air,  we  all  know  that  the  fame  effects  take 
place  as  in  the  cafe  juft  mentioned;  that  is,  the  iubftance 

heat  changes  its  affociates. 

°  \ 

We  may  obferve  here  that,  cts  heat  paffes  freely  through  all 
bodies,  and  tends  to  an  equilibrium  ;  and  as  this  equilibrium, 
when  eftabliftied  in  any  fyftem  of  bodies,  is  fometimes  higher 
than  at  others,  it  feenis  far  from  being  correct  to  talk  of  heat 
being  then  in  a  jlate  of  confinement .  It  a  colder  body  be  made 
one  of  this  fyftem  it  will  foon  be  feen  that  the  heat,  inftead 
of  being  latent  in  the  other  bodies,  finds  itfelf  free  to  pafs 
from  them  into  the  colder  body  till  it  has  received  the  por¬ 
tion  fuited  to  its  capacity  compared  with  that  of  the  others. 

If  there  be  any  ftate  in  which  heat  is  lefs  in  a  ftate  of  con¬ 
finement  than  another,  it  is  when  in  equilibrium ;  and  it  is 
only  when  it  has,  bv  any  means,  been  accumulated  in  indi¬ 
vidual  bodies,  in  greater  proportion  than,  by  their  capacity, 
compared  with  that  of  the  furrounding  bodies,  they  ought  to  be 
fupplied  with,  that  any  thing  like  reftraint  can'  be  confidered  as 
impofed  upon  it.  The  impediments  that  retard  its  equal  dif- 
fufion,  are,  in  fadt,  the  only  reftraints  it  experiences  ;  and  to 
me  this  appears  fo  obvious,  that,,  I  cannot  help  wondering 
how  men  of  feience  fliould  ever  have  thought  of  calling  it 
free  in  fuch  circumftances.  It  is  free,  to  be  lure,  but  not  in 
their  fenfe  of  the  word,  for  it  has  reftraints  to  overcome  ;  but 
Vol.  IX.  X  when 
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when  in  equilibrium  it  fuffers  no  reflraint  whatever,  for  then 
every  individual  fob  fiance  has  its  own  proper  quantity  of  the 
common  (lock. 

I  fhall  now  examine  for  a  little  feveral  fafts  which  appear 
to  prove,  if  duly  weighed  and  applied,  that  heat  poflefles  an¬ 
other  charadleriftic  of  matter,  I  mean  gravity.  If  this 
fa£l  can  be  eftablifhed,  we  fhall  have  another  ft rong  proof  of 
the  fubftantiality  of  heat;  and  the  fadts  I  mean  to  bring  to 
your  recollection  are,  I  think,  fufficient  to  eftablifh  it  as  a 
truth — a  truth  which  has  been  forcing  itfelf  on  the  notice  of 
men,  for  many  centuries,  with  much  ftronger  evidence  than 
many  others  which  have  received  general  admiffion,  though 
it  has  not  only  been  overlooked,  but  many  experiments  have 
been  brought  forward  to  eftablifh  the  oppofite. 

Heat  poured  into  bodies  leflens  their  fpeciftc  gravity;  and 
yet  heat  may  not  be  weighed,  even  comparatively  1 1  There 
appears  to  me  to  be  fomething  fo  extremely  repugnant  to 
reafon  in  this  aflertion,  that  ever  fince  I  have  dared  to  reafon 
for  ihyfelf  I  have  found  myfelf  forced  to  refofe  my  affent 
to  it.  If  heat  leflens  the  fpecific  gravity  of  bodies,  (and  we 
tan  even  determine,  in  many  cafes,  the  ratio  in  which  this 
lakes  place,)  I  think  we  are  then  weighing  the  heat  itfelf, 
of,  rather-,  the  difference  of  the  quantity  in  a  body  at  one  tem¬ 
perature  and  at  another. 

In  the  various  diredt  attempts  that  have  been  made  to 
weigh  heat,  I  fear  philosophers  have  been  following  a  plan 
juft  about  as  rational  as  it  would  be  in  die  inhabitants  of  the 
ocean  to  attempt  to  weigh  water  by  employing  a  balance 
fofpended  in  the  medium  that  forfounds  them,  and  putting 
into  one  {hell  a  fobftance  that  to  them  fhould  feem  wet,  and 
into  the  other  a  fobftance  which  they  might  call  dry  ! 

I?  we  could  abftradt  heat  entirely  from  a  body,  as  we  can 
air  from  a  glafs  balloon,  We  fhould  be  at  no  lofs  in  weighing 
it :  but  is  there  tio  other  Way  of  weighing  air  but  that  one  ? 
If  I  take  a  bladder  containing  an  unknown  quantity  of  air* 
I  eaftly  find  out  how  much  weight  is  required  to  fink  it  in 
water  :  it’  I  afterwards  pour  into  the  bladder,  a  known  bulk  of 
air,  I  can  come  at  a  knowledge  of  the  weight  of  the  air  fo 
added  by  attending  to  the  quantity  of  weight  now  neceffary 
4  —  '  •  •  -tO 
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to  fink  the  bladder  in  the  water,  the  fpecific  gravity  of  the 
water  being  known.  But  if  I  weigh,  in  water,  any  fubftance 
containing  an  unknown  quantity  of  heat,  and  find  that,  upon 
adding  a  known  bulk  of  heat  to  the  body,  it  will  then  require 
a  lefs  weight  to  make  it  fink,  I  am  to  draw  no  inference  re- 
fpedling  the  weight  of  the  caloric  that  has  been  added  ! !  Is 
this  reafonable  ?  Should  philofophers  ft  op  fliort  in  this  man¬ 
ner,  and  not  feize  upon  the  truth  which  fuch  effects  exhibit 
to  them  ?  Is  it  not  obvious,  in  all  experiments  which  have 
for  their  olajedl  the  determining  the  fpecific  gravity  of  any 
body  in  different  temperatures,  that  they  are  doing  nothing 
but  weighing  comparative  quantities  of  heat,  by  obferving 
how  much  water  is  difplaced  by  thofe  quantities  ? 

Though  I  think  the  truth  I  have  juft  ftated  is  felf-eviderit, 
I  hope  I  (hall  not  be  thought  tirefome  if  I  endeavour  to  fet 
it  in  a  clear  point  of  view  by  an  illuftration. 

If  I  fufpend  a  piece  of  metal  in  water*  at  one  end  of  a  ba¬ 
lance,  and  if  to  this  metal  I  join  a  fmall  bit  of  any  fubftance 
lighter  than  water,  fay  a  bit  of  cork,  will  not  the  mafs,  by 
having  its  abfolute  gravity  increafed,  have  become  fpecifically 
lighter?  I  am  now  confidcring  the  metal  and  cork  as  one 
compound  body.  In  this  cafe  no  one  hefttates  in  admitting 
that  the  addition  of  the  cork,  though  poffeffing  abfolute  gra¬ 
vity,  is  the  caufe  of  the  compound  body  appearing  lighter 
when  weighed  in  water ;  a  medium  more  rare  than  one  of 
the  ingredients,  but  denfer  than  the  other  :  but  if  heat  injlead 
cf  cork  had  been  added  to  the  metal ,  would  not  the  elf  eft  have 
been  the  fame ,  an  increafe  of  volume  and  a  diminution  of 
fpecific  gravity  ?  And  for  the  fame  reafon  top,  the  metal 
being  heavier  but  the  heat  lighter  than  water. 

Let  us  ryverfe  the  cafe. — A  compound  body,  iron  and 
cork,  polfcffes  a  certain  fpecific  gravity.  Remove  the  cork, 
that  is,  twke  away  from  the  mafs  a  portion  of  its  abfolute 
bulk  and  weight,  and  on  weighing  what  remains  it  is  found 
to  be  increafed  in  weight — -in  water. 

Yet,  if  I  detach  from  a  piece  of  gold,  filver,  platina,  copper, 
a  certain  quantity  of  heat,  by  mechanical  means,  and  thereby 
reduce  its  volume,  I  am  not  to  conclude,  though  I  find  its 
fpecific  gravity  increafed,  that  the  matter  exprelled  pofiefted 
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abfolute  gravity,  though  lefs  fpecifically  than  that  of  watey  t 
Is  this  confident  with  found  phyfical  principles  ?  I  think  not: 
for  the  fame  effects  fhoiild  always  be  afcribed  to  one  caufe. 

It  is  admitted  on  all  hands  that  caft  metals,  that  is,  metals 
in  their  largeft  natural  volume,  are  fpecifically  lighter  than 
when  drawn  into  wire  or  rolled  into  plates,  that  is,  when  re¬ 
duced  in  fize,  by  having  fomething  feparated  from  them, 
namely,  heat. 

If  a  piece  of  denfe  wood,  that  has  been  foaked  in  oil  or 
alcohol,  b.e  weighed  in  water  ;  and  if  a  portion  of  the  imbibed 
liquid  be  e^prefted,  and  the  wood  be  again  weighed, 'its  fpe- 
cific  gravity  will  be  found  to  have  inereafed  ;  becaufe  the  fluid 
expelled  from  it  was  lighter  than  water.  Every  one  can  fee 
and  feel  the  oil  or  alcohol  driven  out  of  union  with  the  wood  ; 
and  every  one  may  feel  the  heat  driven  out  of  metals  by  pall¬ 
ing  them  through  rollers,  Is  it  becaufe  heat  is  only  cognifT 
able,  in  the  firft  inftance,  by  one  gro.fs  fenfe  that  its  exift- 
ence  as  matter  is  denied  ?  It  may  be  feen  as  well  as  felt,  a$ 
I  have  before  had  occafion  to  remark  ;  for  when  driven  from 
one  body,  the  volume  of  which  is  in  confequence  diminifhed, 
it  enters  into  others,  and  theirs  become  vijibly.  enlarged,  If 
it  were  not  fo,  even  the  common  thermometer  could  have  no 
exi  hence . 

I  (hall  here  mention  the  different  fpecific  gravities  of  a  few 
metals  in  their  caft  ftate,  and  when  a  portion  of  heat  has 
been  feparated  from  them,  by  their  mpleculae  being  brought 
fo  much  clofer  together,  by  mechanical  means,  as  to  increafp 
the  power  of  aggregation,  or,  in  other  words,  to  diminifh 


their  capacity  for  heat. 

Caft, 

Hammered. 

Rolled.  Drawn  into  wire. 

Pure  gold 

19258 

Hj362 

Standard  gold 

I7486 

17589 

Pure  ill  ver 

10474 

10.5 11 

Pure  platina 

*95  °9 

?°377 

22069  21042 

Copper 

7788 

8878 

Brafs 

8396 

8.544 

The  fact  is,  I  fufpebt,  univerfally  true,  that  where  the  fpe7 
ftfic  gravity  of  a  body  is  diminifhed,  its  abfolute  gravity  is 
and  mult  be  inereafed:  and  thefe  terms  oucht  always  to  be 
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confidered  as  convertible.  When  a  diminution  of  the  fpecific 
gravity  is  declared,  an  increafe  of.  the  abfolute  gravity  is  by 
the  fame  enunciation  afferted,  whether  the  fpeaker  means  to 
do  fo  or  not.  Now,  in  the  cafe  before  dated,  the  diminu.-* 
tion  of  the  fpecific  gravity  is  admitted ;  and  therefore  a  quef- 
tion  naturally  prefents  itfelf-— Why  has  the  increafe  of  abfo-^ 
lute  weight  not  been  hitherto  obferved  ?  I  take  the  reafon  to 
be  this  :  they  attempted  to  determine  it  in  the  air ;  overlook¬ 
ing  this  plain  fadt,  namely,  that  air  may  be  confidered  as 
bearing  the  fame  relation  to  heat  that  water  does  to  gold,  or 
rather,  to  a  fubftance  many  times  heavier,  if  fetch  could  be 
found ;  that  is,  the  air,  though  a  rarer  fubftance  than  the 
folid  bodies  weighed  in  it,  is  a  denfer  one  than  heat ;  and 
they  have  been  demanding,  that  a  fubftance  fpeciftcally 
lighter  than  air  fhould  defcend  in  it.  In  other  words  :  that 
the  laws  of  nature  fhould  be  inverted,  and  that  the  heavier 
fluid,  air,  fhould  afcend  to  make  room  foY  a  lighter  one,  heat, 
to  defcend. 

But  Nature  will  not  bend  to  our  whims  and  fancies.  We 
mufti  court  her,  and  take  her  as  fhe  is,  or  remain  in  error. 
The  heated  body,  though  increafed  in  ftze,  remains  in  equi¬ 
librium  in  the  balance;  and  it  ought  to  do  fo  (if  not  to 
afcend),  being  buoyed  up  by  a  greater  quantity  of  air  than 
before  it  was  heated.  But  is  this  the  only  cafe  in  which 
that  effedt  takes  place,  and  where  we  know  at  the  fame  time 
that  not  only  volume  but  real  fubftance  is  added  to  one  end 
$>f  the  beam  ?  No  :  a  bladder  capable  of  eafily  containing  a 
gallon  of  air  will  always  weigh  the  fame  (in  air)  whether 
you  put  into  it  a  pint,  a  quart,  or  a  gallon. 

Aye,  fays  a  caviller,  but  you  have  not  put  into  the  bladder 
any  thing  heavier  than  the  furrounding  medium,  though  you 
have  put  in  a  real  gravitating  fubftance  ;  therefore  the  bladder 
cannot  weigh  heavier.  Inftead  of  anfwering  him,  I  fliall  leave 
him  to  his  own  meditations. 

Are  philofophers  always  to  continue  in  the  belief  that 
bodies  can  be  made  fpeciftcally  lighter  and  heavier  at  plea- 
fure,  without  any  thing  being  either  abftracted  or  added  ? 
Can  a  nonentity  produce  the  effects  of  which  we  have  been 
[peaking?  or,  is  gravity  itfelf  a  nonentity?  It  either  is,  or 

heat 
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heat  is  material.  But,  when  I  confide?  the  rapid  advances 
that  have  been  made  in  various  branches  of  fcience  within 
thefe  few  years  paft,  I  cannot  allow  myfelf  to  believe  that  its 
votaries  will  much  longer  doubt  of  the  exigence  of  the  mod 
powerful  and  mod  generally  diffufed  fubftance  in  nature,  or 
long  remain  of  the  opinion,  that  all  attempts  to  difeover 
any  eff'etl  of  heat  upon  the  apparent  weight  of  bodies  will  be 
fruiihfsP* 

The  ingenious  philofopher  (Count  Rumford)  whofe  words 
I  have  juft  quoted,  and  to  whom  every  inquirer  into  Nature 
imid  feel  himfelf  highly  indebted  for  the  unwearied  patience 
with  which  he  has  watched  and  traced  her  fteps  in  many  of  her 
mod  intricate  operations,  and  for  the  zeal  which  he  has  ma- 
nifefted  in  applying  fcientific  truths  to  the  common  purpofes- 
ef  life,  will  be  among  the  firft  to  abandon  the  opinion ;  for, 
when  he  fhall  have  better  conftdered  the  fubjedt,  he  will  find 
the  evidence  lies  wholly  on  the  other  fide.  If  the  opinions 
I  have  controverted  were  held  only  by  men,  like  him,  en¬ 
lightened  and  candid,  I  fhould  be  fanguine  enough  to  believe 
that  what  I  have  advanced  would  fuffice  to  convince  all  of 
their  abfurdity  without  the  neceffity  of  faying  a  word  more 
on  the  fubjedt :  but  we  know  well  how  difficult  it  is  for  the 
human  mind  to  (hake  off  imbibed  prejudices,  efpecially  when 
they  have  been  theorifed,  and  applied,  like  the  fait,  fulphur, 
and  mercury,  of  the  alchemifts,  and  the  phlogifton  of  the 
Stahlians,  to  explain  all  the  phenomena  of  nature ;  and 
therefore  I  cannot  promife  myfelf,  that  the  mere  treaders  in 
trammels  and  day-labourers  in  fcience  will  adopt  my  ideas 
without  fomething  more  level  to  their  capacity  being  firft 
offered  in  addition  to  the  evidence  already  produced.  Indeed 
it  would  be  tmreafonable  to  expedt  that  men  of  the  caft  to 
which  I  now  allude  fhould  at  one  glance  perceive  the  force, 
of  truth  when  prefented  to  their  view.  If  they  ever  appre¬ 
hend  truth,  it  is  when  it  chances  to  be  a  part  of  the  fyftern 
they  have  been  taught;  and  that  fyftern,  however  falfe,  they 
always  adhere  to,  till  every  perfon  of  fuperior  intellect  has, 
abandoned  it. 

With  a  Society,  however,  inftituted  for  purpofes  like  ours, 
truth  will  meet  with  a  proper  reception,  Thofe  who  are. 

affociated 
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affociated  for  the  exprefs  purpofe  of  exploring  philofophical 
facts,  will  ever  lend  a  ready  hand  to  feparate  the  fine  from  the 
drofs ;  and,  I  doubt  not,  will  by  their  labours  give  form  and 
folidity  to  the  ftrudfure  for  which  I  have  humbly  endeavoured 
to  collect  a  few  materials. 

I  intended,  before  concluding  thefe  remarks,  to  offer  a  few 
experiments  for  the  confideration  of  the  Society,  which,  if 
properly  conducted,  would,  I  perfuade  myfelf,  furnilh  direct 
evidence  of  the  gravitating  power  or  property  belonging  to 
heat  in  common  with  other  kinds  of  matter':  I  conffder  the 
point  as  effablifhed  by  the  arguments  already  advanced,  but 
I  mean  to  fay,  that,  by  certain  experiments,  (if  I  have  been 
under  no  miftake  in  the  reafoning  that  led  me  to  frame  them) 
its  abfolute  weight,  in  certain  fpecific  cafes,  may,  I  think,  be 
afcertained ;  but  having  run  the  prefent  effay  to  a  greater 
length,  and  encroached  further  upon  the  time  of  the  Society 
than  was  perhaps  proper,  I  (hall  referve  them  for  a  fupple- 
rnent,  which  I  may  offer  hereafter,  or  perhaps  make  them 
the  fubje&  of  a  future  effay. 


XXI.  Account  of  the  Manner  in  which  the  Tartars  and  Kal* 
milks  make  their  Kumis ,  or  fermented  Mare's  Milk  *. 

r~jr\ 

JL  ARE  of  mare’s  milk  df  one  day  any  quantity  •  add  to 
it  a  fixth  part  of  water,  an  eighth  part  of  the  foureit  cow's 
milk  that  can  be  got,  but  at  a  future  perioda  fmaller  portion 
of  kumis  will  better  anfwer  the  purpofe  of  fouring  5  cover  the 
veil'd  with  a  thick  cloth,  and  fet  it  in  a  place  of  moderate 
warmth,  leaving  it  to  reft  for  twenty  ~foar  hours  :  at  the  end 
of  which  the  milk  will  have  become  four,  and  a  thick  fub- 
fiance  gathered  at  top:  then  with  a  Hick,  made  at  the  lower 
end  in  the  manner  of  a  churn  ftafff,  beat  it  till  the  thick  fub- 
ftance  above  mentioned  be  blended  intimately  with  the  fub- 
jacent  fluid  :  let  it  reft  twenty-four  hours  in  a  high  narrow 
veffel  like  a  churn.  The  agitation  muft  be  repeated  as  before, 
till  the  liquor  appears  to  be  perfectly  homogeneous  5  and  in 
this  date  it  is  called  kumis  (or  koumis),  of  which  the  tafte 

*  F rom  Eton  s  Survey  of  the  Turkifb  Empire. 
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ought  to  be  a  pleafant  mixture  of  fweet  and  four.  Agitation 
iimft  be  employed  every  time  before  it  is  ufed.  When  well 
prepared  in  clofe  veflels,  and  kept  in  a  cold  place,  it  will  keep 
three  months,  or  more,  without  any  injury  to  its  quality. 

It  ferves  both  as  drink  and  food,  and  is  a  reftorative  to  the 
ftomach,  and  a  cure  for  nervous  diforders,  phthifis,  &c. 

The  Tartars  diftil  this  fermented  milk,  and  obtain  from  it 
a  fpirituous  liquor,  which  they  drink  inftead  of  brandy. 


XXII.  Singular  Cafe  of  Dropfy:  communicated  in  a  Letter 
from  Dr.  Charles  Smith,  of,  New-Brunfwick ,  New- 
Jerfey,  to  Dr.  J.  R.  B.  Rodgers,  Prof ejf or  of  Midwifery 
and  of  Clinical  Medicine  in  Columbia  College'*. 

A  CASE  of  chylous  dropfy  (if  I  may  ufe  the  expreffion) 
lately  occurred  in  my  practice,  which  I  judge  to  be  rather  an 
uncommon  one ;  at  leaf:  it  is  new  to  me,  and  my  memory 
does  not  ferve  me  with  a  fimilar  inflance  on  record  brought 
to  a  favourable  termination. 

In  December  1799,  T.  L.  of  South-River,  applied  to  me 
for  worm  medicines  for  a  boy  twelve  years  old,  defcribecf 
to  have  an  enlarged  abdomen,  and  very  infatiable  appetite. 
Calomel,  pink-root,  &c.  were  adminiftered  and  repeated 
without  any  beneficial  effedt.  On  vifiting  the  lad  afterwards, 
it  appeared  evident  that  his  abdomen  contained  a  large  quan¬ 
tity  of  fo.me  fluid,  fo  much  as  to  prevent  a  recumbent  pofture 
altogether.  He,  laboured  under  none  of  the  other  fymptoms 
of  dropfy,  fuch  as  oedematous  fwellings,  or  much  relaxation 
of  the  folids  :  he  only  appeared  fomewhat  leaner  than  ufuah 
The  patient  was  brought  to  town,  a  few  days  after,  and 
tapped.  On  withdrawing  the  ftilette,  you  may  judge  our 
furprife  'to  find  a  mofi:  pure,  white,  and  fragrant  chyle,  or 
milk,  to  follow,  which  continued  to  flow  until  we  obtained 
between  feveh  and  eight  quarts.  This  chyle  had  .rather  more 
of  a  chalky- white  colour  than  cow’s  milk.  It  was  perfedtly 
fweet  and  pleafant  both  to  the  frnell  and  tafte ;  and,  after 
handing  through  the  night,  afforded  a  good  cream,  though 

*  American  Medical  Repertory ,  Yol.  III. 
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ftdt  quite  fo  much  as  is  u-fually  obtained  from  the  fame  quan¬ 
tity  of  cow’s  milk. 

After  the  operation,  the  boy  was  r eft o red  to  his  ufiiai  feel¬ 
ings,  and,  in  fa£t,  feemed  to  have  no  complaint,  fave  a  eon- 
ftant  craving  for  food.  He  was  taken  home  three  days  after, 
and  I  heard  no  more  of  him  for  fourteen  days,  when  I  was 
fequefted  to  vifit  him  ift  the  country.  I  found  him,  in  all 
refpedts,  as  before,  fave  a  greater  degree  of  emaciation ;  and, 
by  repeating  the  operation,  I  obtained  a  fluid  of  the  fame 
kind,  and  nearly  the  fame  quantity,  as  before.  From  this 
time  until  the  20th  of  March  I  heard  nothing  of  my  patient : 
as  his  friends  had  determined  to  yield  him  to  his  fate,  pro¬ 
vided  the  laft  attempt  fhould  prove  unfuccefsful,  I  had,  in 
flay  imagination,  numbered  him  With  the  dead 5  Having  oc¬ 
casion  to  vifit  the  neighbourhood  at  this  time,  I  was  agree¬ 
ably  difappointed  in  finding  him  in  pi  rfecf  health,  without 
any  intumefceiice  of  the  abdomen,  and  with  an  appetite  re¬ 
duced  to  due  moderation. 

It  is  evident,  from  the  circumftaflces  of  the  above  com¬ 
plaint,  that  feme  of  the  larger  chvliferous  veftels  were  either 
eroded  or  ruptured ;  and  the  emaciation  which  was  taking 
place,  and  the  ihort  fpace  of  time  which  had  elapfed  between 
the  operations,  induced  me  to  conclude  the  cure  beyond  the 
bounds  of  our  art.  I  therefore  contented  myfelf  with  order¬ 
ing  a  few  dofes  of  calomel  and  laudanum)  with  a  view  to 
'fexcite  abforptiOn ;  but  more  with  a  view  to  fatisfy  the  minds 
of  thofe  concerned,  than  from  a  profpedt  of  any  permanent 
Utility.  I  advifed  an  adherence  to  folid  rather  than  fluid  food) 
and,  being  requefted,  permitted  a  moderate  ufe  of  Geneva. 

On  inquiry,  I  learned  that  no  medicine  of  any  kind  had 
been  given  after  the  day  of  the  fecond  operation  5  and,  by  the 
pofitive  order  of  the  ini  ft  refs  of  the  family,  the  patient  was 
Entirely  ref  rained ,  from  the  ufe  of  every  fluid,  except  gin, 
and  confined  to  bfead  toafted  brown,  and  frefii  meats,  boiled 
Or  roafted,  without  pepper  or  fait.  This  regimen  was  en¬ 
forced,  without  the  leaft  relaxation,  for  the  firft  ten  days* 
For  the  two  fucceeding  weeks,  a  fmail  portion  of  water  was 
fometimes  added  to  the  gin,  but  never  to  exceed  it  in  quan¬ 
tity.  After  which  period,  perceiving  no  tendency  to  the  former 
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complaint,  the  boy  was  permitted  to  returil  gradually  to  hi# 
ufual  mode  of  living,  and  has  fince  continued  in  good  health*1 
Duririg  the  time  of  the  above  regimen,  he  was  two  or  three 
times  fairly  intoxicated,  and  that  too  by  defigit. 

You  will,  doubtlefs,  efteem  the  above  mode  of  treatment 
luch  as  would  hardly  have  been  ventured  on  by  a  judicious 
practitioner  $  and  yet  to  it,  I  am  inclined  to  think,  the  boy 
owes  his  life. 

From  the  nature  of  the  food  and  drink,  the  quantity  of 
chyle  generated  mu  ft  have  been  much  lefs  than  ufual.  And, 
admitting  that  a  proportion  of  it  was  difeharged  into  the  cavity 
of  the  abdomen,  we  may  fuppofe  this  to  have  been  taken  up 
by  the  increafed  action  of  the  abforbent  veflels  of  that  cavity,- 
excited  into  more  than  Ordinary  energy  by  the  ftimulus  of  the 
gin.-  The  difeafed-  veffel  or'  veffels  being  lefs  di  ft  ended  than 
heretofore,  would,  of  courfe,  be  more  difpofed  to  heal. 

If  you,  Sir,  who  are  fo  competent  a  judge  in  matters  of 
this  kind,  conceive  the  above  cafe,  can  be  of  any  fervice  t® 
the  public,  you  have  my  permiffion  to  difpofe  of  it  in  fueh  a 
way  as  may  appear  to  you  moft  likely  to  promote  that  end/  - 

Quc-ere.  IIow  far  would  the  above  regimen  fucceed  in 
afeites,  after  the  operation  ? 

A  -  *  * 

XXIII.  Proceedings  of  Learned  Societies ,  Mifcellaneous  Aril - 
deSy  and  new  Publications.  March  1801.' 
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On  February  z6,  the  reading  of  Count  de  BournmTs 
paper  on  the  crydals  of  arfeniat  of  copper  and  iron,  found 
in  Gorland  mine,  in  the  county  of  Cornwall,  was  concluded. 

March  5th,  12-th,  and  18th,  were  entirely  taken  up  in  read¬ 
ing  the  chemical  anal  yds  of  the  arfeniats  of  copper  found  in 
Gorland  mine.  This  paper  was  of  a  nature  which  prevents 
its  being  detailed.  The  experiments  were  made  and  deferibed 
in  a  moll  accurate,  mafterly,  and  elegant  manner,  by  Richard 
Chenevix,  Efq.  F.  R.S.,  and  will  be  of  the  high  eft  import¬ 
ance  to*  thofe  concerned  in  copper  works,  as  well  as  to*  the 
feientifie  world  in  general. 
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The  following  account  of  the  labours  of  the  Mathematical 
and  Phylical  Clafs  of  the  Sciences  during  the  lalt  three  months 
has  been  read. 

Chemiflry .—0 .  Berthollet  has  proved  that  the  propagation 
of  the  chemical  action  is  leffened,  lfl,  by  the  weaknefs  of 
that  a£lion:  gdly,  by  conftitutional  changes  to  which  the 
fubflances  that  exercifeit  are  fubject.  He  has  eftablifhed  the 
limits  of  the  chemical  knowledge  hitherto  acquired  in  regard 
to  vegetable  phyliology.  He  has  fliown  alfo  that  motion  ac¬ 
celerates  the  communication  of  heat,  by  bringing  nearer  thpfe 
parts  which  are  at  a  diltapt  temperature  ;  fo  that  their  recir 
procal  a6lion  becomes  thereby  more  lively  and  inftantaneous  $ 
but  that  it  ought  not  thence  to  be  concluded  that  liquids  and 
$laftjc  fluids  are  incapable  of  tranfmitting  heat. 

Guyton  is  employed  on  the  means  of  purifying  the  air  and 
checking  the  progrefs  of  contagion.  He  has  carefully  exa¬ 
mined  all  the  methods  hitherto  followed  for  this  purpofy, 
and  even  his  own,  and  determined  thofe  which  ouo-ht  to  in- 
fpire  the  greateft  confidence.  He  has  read  alfo  a  memoir  on 
the  preparation  of  mortar,  hipe,  and  different  kinds  of  pozzo- 
lano,  in  which  he  compares  the  nature  of  thefe  fubflances, 
and  gives  the  refult  of  experiments,  piadp  on  a  large  fcale, 
even  under  the  water  of  the  fea,  with  fome  matters  which  he 
propofes  to  fubflitute  in  the  room  of  the  po^zolano  of  Italy,. 

Experimental  Philofophy.— Halje  has  given  an  account  of 
experiments  refpe&ing  galvanifm,  either  repeated  or  made 
for  the  firfl  time  at  the  School  of  Medicine  by  means  of 
Volta’s  apparatus.  The  general  refult  of  them  is  a  proof  of 
the  identity  of  the  galvanic  principle  and  electricity. 

Meteorology , — Tefiier  has  prefented  a  ferics  of  queflions 
to  be  propofed  to  the  conftituted  authorities  and  the  corre- 
fpondents  of  the  Inftitute  in  the  departments,  in,  order  to 
obtain  from  them  every  information  neceflary  to  make  known 
the  extent  of  the  effe£ts  of  the,  florin  which  took  place  in  the 
month  of  November, 

Lamarck  has  endeavoured  to  fix  the  nomenclature,  of  cer¬ 
tain  meteors.  According  to  his  opinion,  hurricanes  and 

Y  %  fquall^ 
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fqualls  take  place  only  under  certain  clouds^  which  con¬ 
ceal  the  caufe  of  them :  they  traverfe  a  band  of  the  atmo- 
fphere  in  a  ftraight  line,  and  in  the  direction  of  the  wind  by 
which  they  are  impelled ;  produce  only  tranfient  eflfe&s,  and 
either  do  not  make  the  barometer  fall,  or  make  it  fall  very 
little.  Storms,  on  the  other  hand,  extend  their  effects  to  a 
diftance;  continue  at  leafl  ten  or  twelve  hours,  and  may  even 
prolong  their  duration  to  thjrty-lix  :  they  do  not  come  on  of 
a  fudden,  and  make  the  barometer  fall.  According  to  thele 
obfervations,  the  violent  winds  in  November  laft  /were  the 
refult  of  a  real  ftorm,  and  not  of  a  hurricane. 

Botany. — Ventenat,  in  a  memoir  on  the  plants  called 
arum ,  has  fhown,  that  feveral  of  thofe  which  the  botanift$ 
have  hitherto  referred  to  that  clafs  are  fo  different  as  to  au- 
thorife  their  being  formed  into  a  particular  genus,  the  cha¬ 
racters  of  w-hich  Ventenat  determines,  and  which  he  calls 
caladium . 

Beauvois  has  prefented  feveral  drawings  of  plants  growing 
!n  the  country  of  Oware  and  Benin,  a  Flora  of  which  he 
intends  foon  to  publifh.  He  has  given  a  particular  deferip- 
tion  of  a  new  genus  of  the  family  of  the  cucurhita ,  which 
he  calls  myrianthus ;  the  only  one  of  that  family  which  is  a 
tree  properly  fo  called.  It  might  be  diftinguifhed  by  the 
name  of  the  melon- tree . 

Bamond  has  difeovered  in  the  Pyrennees  a  new  genus  of 
plants  which  approaches  near  to -the  colchica ,  lulbocoda 9  anc[ 
faffron:  he  lias  called  it  Tmndercru  with  the  Spaniards,  and 
has  Pent  a  figure  and  defeription  of  it.  He  has  alfo  made  a; 
curious  observation,  hitherto  unique  of  its  kind  ;  he  has 
found  •  the  aquatic  ranunculus  floiirifhing,  not  as  ufual  at 
the  furface  of  the  water,  but  at  a  certain  depth  under  it. 

Picat-L<apeyroufe  has  announced  that  he  propofes  to  pub- 
lifli  a  particular  defeription  of  the  plants  named  faxifragi ; 
and  he  has  communicated  the  motives  which  induce  him  to 
do  fo,  and  the  bafes  on  which  he  propofes  to  eftablifh  it. 
The  leaves,  according  to  which  he  has  hitherto  dlllinguiflied 
thefe  plants,  do  not  afford  conftant  characters  :  betides,  in 
this  genus  there  are  more  hybrids  fpecies ;  that  is  to  fay, 
fpecies  arihng  from  a  mixture  of  two,  than  has  been  hitherto 

believed. 
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believed.  -Lapeyroufe  has  fought  for  their  diftinguifhing 
marks  in  the  figure,  the  proportion,  and  the  relation  of  the 
parts  of  fru&i'fi cation  :  has  divided  the  whole  genus  into 

feveral  natural  groupes,  and  colle&ed  from  the  works  of  the 
old  botanifts,  and  in  their  herbajs,  a  m°re  corre<St  fynonymy 
than  any  hitherto  obtained. 

Zoology*— Lacepede  has  described  a  ferpent  hitherto  un¬ 
known  to  natural  ills ;  he  has  formed  of  it  a  genus  to  which 
he  gives  the  name  of  erpefon  tentaculatum.  Its  characters 
are,  that  it  has  a  row  of  large  fcales  below  the  body,  and  the 
lower  part  -of  the  tail  covered  with  fmall  fcales  like  thole  of 
the  back. 

Cuvier  has  made  us  acquainted  with  the  prefent  Hate  of 
his  refearches  in  regard  to  quadrupeds;  he  has  now  found 
twenty-three  kinds  of  thefe  animals,  none  of  which  has  ever 
been  feen  alive  on  the  earth. 

Medicine . — Halle  has  given  an  account  of  the  fymptoms 
of  that  contagious  maladv  which  lately  occalioned  fo  much 
devaflation  in  Spain.  He  has  proved  that  it  was  not  the 
plague  common  in  the  Levant,  but  that  malady  known  in 
America  under  the  name  of  the  yellow  fever. 

Lafoffe  has  read  obfervations  on  different  ligaments  in 
man  and  animals ;  and  by  reafoning  and  practical  examples 
has  fhown  that  there  are  cafes  in  which  the  cutting  of  thefe 
ligaments  may  be 'highly  advantageous. 

PHILOMATIC  SOCIETY. 

Labillardtere  read  a  rnemoir  on  two  fpecies  of  the  litchi 
of  the  Moluccas.  The  two  fpecies  here  defcribed  are  ori¬ 
ginally  from  China,  and  were  introduced  into  the  Moluccas 
by  the  Chinefe,  who  inhabit  thefe  illands.  One  of  them, 
called  ramboutan  by  the  Malays,  is  the  nf  helium  lappaceum 
Linn.;  the  other,  which  they  call  ramboutan- ale ,  is  unknown 
to  botanifts. 

The  nephelium  was  fo  little  known  that  it  has  been  fuccef- 
lively  clalfed  among  the  compojitee ,  the  arnentacea ’,  and  the 
euphorbia.  Labillardiere  proves  that  it  belongs  to  the  family 
of  the  faponar'ue  ;  and  he  even  unites  it  to  the  genus  of  the 
litchi.  Its  calyx  has  four  or  five  divifions  covered  with 
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hair,  and  no  corolla.  It  has  from  four  to  fix  {lamina  in¬ 
fer  ted  in  the  pifiil,  and  of  very  fli.ort  duration,  which  made 
it  be  confidered  as  a  monoepia.  Its  ovarium  has.  two  rounded 
lobes,  and  its  ftyle  divides  itfelf  into  two  hollow  fligmata. 
One  of  the  Job.es  of  the  ovarium  generally  mifcarrjes,  and  the 
other  forms  a  red  oval  berry  full  of  {harp  points,  terminating 
in  hooks  and  covered  with  3.  coriaceous  and  tuberous  rind. 
T4e  kernel  is  oval,  a  little  flatted,  and  lodged  in  a  pulpy  fub- 
fiance,  to  which  it  adheres  by  the  bafe.  ft  is  here  feen  that 
this  tree  differs  from  the  litchi  only  by  the  abfence  of  the  co¬ 
rolla,  and  becaufe  it  has  only  from  four  to  fix  ftamipa  inflead 
of  fix  or  eight.  The  points  of  its  fruit,  though  long,  are  not 
fufficient  to  make  it  be  confidered  as  a  diftin£t  genus ;  fince 
the  fruit  of  the  common  lifpbi  is  alfo  interfperfed  with  fmall 
points,  which  arife,  in  the  like  manner,  from  fubergles  cir7 
cumfcribed  by  irregular  polygons.  The  pnlp  .of  this  fruit  is 
fomewhat  acid :  it  is  ufed  in  the  Moluccas  for  allaying  the 
third:  of  tbofe  attacked  with  malignant  fevers.  The  furgeon 
to  the  expedition  lent  in  qp.eft  pf  La  Peyroufe  ufed  this  jpipe 
with  fuccefs  for  the  dyfentery.  The  fecpnd  covering  of  the 
fruit  does  not  appear  to  Labillardierc  a  charaHer  fufficient 
for  retaining  the  genus  npphelium ;  he  founds  his  opinion  on 
the  example  of  the  magnifpra  indica ,  the  fruit  of  which  have 
fometimes  a  fecond  covering  abnofl  ligneous,  which  is  want-? 
ing  in  the  other  varieties, 

The  litjea  ramboutan-ale  differs  from  the  preceding  by 
the  divifions  of  the  calyx  being  more  obtufe;  the  ftigmata 
pointed;  the  being  interfperfed  with  tubercles  truncated  at 
the  fummit,  and  the  external  covering  thicker;  by  its  riling? 
only  to  the  height  of  fifteen  or  fixteen  feet ;  and  by  its 
branches  being  horizontal,  and  its  leaves  having  from  fix  to 
eight  fo}ioles.  Its  pulp  is  as  agreeable  to  the  tafle  as  that  of 
the  liifca  phinenfis.  The  tafte  of  its  kernel  referubles  that  of 
a  nut.  An  oil  limilar  to  olive  oil,  and  fuperior  to  that  of  the 
coco  nut,  is  extracted  from  it. 

The  fame  author  read  apother  memoir  pn  a  new  genus  of 
palm  called  arenga.  It  is  the  palma  indica  vinaria  fecunda , 
Saguerus  feu  Goviutus.  (Humph.  Herb.  Amb.  Vol.  I.  p.  57.) 

It  conftitutes  a  new  genus,  which  Labillardiere  calls  arp^ga, 

from 
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from  "areftg,  the  name  given  to  it  in  the  Moluccas.  'Its  na¬ 
tural  characters  are  as  follow : 

Male  flowers. — The  fheath  of  one  piece ;  the  fpadix  much 
ramified ;  calyx  divided  into  fix  folioles  ;  the  three  exterior 
fhort,  in  the  form  of  a  heart,  and  having  a  protuberance  at: 
their  bafe  ;  the  three  interior  oval,  and  in  alternate  order  with 
the  former.  Stamina  fifty  or  fixty  filaments,  almoft  as  long 
as  the  interior  folioles,  and  the  reft  almoft  united  or  adherent- 
to  a  fhort  receptacle  which  rifes  from  the  centre  of  the  flower. 
The  anthem?  linear,  indented  like  a  heart  at  the  bafe,  and  ad¬ 
hering  to  filaments  the  fummits  of  which  project  over  them. 

Female  flowers  on  the  fame  fialk.  The  fheath  and  fpadix 
as  in  the  males.  The  calyx  divided  into  fix  folioles;  the 
three  exterior  femicircular,  the  three  interior  much  largery 
and  having  the  form  of  an  ifofceles  triangle.  Piftil :  a 
limple  oval  ovarium,  terminated  by  three  pointed  and  fefiile 
ftigmata.-  Fruit :  almoft  fpheric,-  bacciform,-~v/ith  three  cells 
containing  each  three  feeds  bearing  three  protuberances  op- 
pofite  to  the  ftigmata;  feeds  oval,  convex  on  the  exterior  and 
deprefTed  on  the  interior  fide,  where  they  have  two  facets  fe- 
parated  by  an  angle.  The  external  fkin  of  each  feed  thin, 
friable,  and  covered  on  the  outfide  with  afperities.  The 
embryo  lateral,  and  fit'uated  in  a  peculiar  cavity. 

The  arenga  differs  from  the  boraffus  by  its  lateral  embryo, 
its  fheath  of  one  piece,  and,  in  particular,  by  its  fifty  or  fixty 
ftamina :  a  remarkable  conformation  in  a  family,  all  the  ge¬ 
nera  of  which  have  fix  ftamina,  except  the  caryota  Linn,  and 
the  manicaria  Gfertn.  which  have  from  twenty  to  twenty-five. 

The  only  kind  of  arenga  known  is  the  arenga  facch  arif era 
which  riles  to  the  height  of  fifty  or  fixty  feet;  its  pinnated 
leaves  are  about  fifteen  or  fix-teen  feet  in  length ;  the  folioles 
are  dentated  at  the  extremity,  and  have  one  or  two  appendages 
at  their  bafe  :  the  petioles  are  broad  towards  their  bafe,  and 
furhifhed  with  long  black  filaments,  of  which  the  Malays 
make  vefy  durable  ropes  and  cables.  The  petioles  are  em¬ 
ployed  in  the  conftruiftkm  of  their  houfes,  and  the  folioles 
for  coverino;  them. 

A  very  faccharine  liquor  is  obtained  from  this  palm  by 
making  incifions  in  h  :  if  properly  managed,  the  liquor  may 

be 
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be  obtained  from  it  for  more  than  half  the  year.  By  limpid 


evaporation  this  liquor  produces  a  kind  of  fugar,  which  ha$ 
the  colour  and  confluence  of  chocolate  newly  made;  but 
which,  in  all  probability,  might  be  fufceptible  of  purification  „ 
Excellent  preferves  are  made  of  the  kernels  and  young  fruit 
of  the  areng ,  and  very  good  fago  is  extracted  from  the  trunkc 
Decandolle  read  a  memoir  On  the  vegetation  of  the  miffel- 
toe,  which,  as  is  well  known,  is  a  parafitic  plant,  that  grows 
on  feveral  trees  and  in  all  directions.  Duhamel  has  given  a 
very  accurate  and  interefting  account  of  it.  RefpeCfing  this 
lingular  vegetable,  Decandolle  made  the  following  experi¬ 
ments  : 


ill.  To  prove  that  the  milfeltoe  derives  its  Horirifihnient 
from  the  tree  on  which  it  exifts,  he  immerfed  in  water,  co¬ 
loured  red  with  cochineal,  a  branch  of  an  apple-tree  on  which 
a  milfeltoe  was  growing:  The  coloured  water  penetrated  the 
bark  and  wood  of  the  apple-tree  and  palled  into  the  milfeltoe, 
where  its  colour  was  even  more  intenfe  than  in  the  tree  itfelf. 


It  does  riot,  however,  appear  that  there  is  a  real  anaftoriiofis 
between  the  fibres  of  the  milfeltoe  and  that  of  the  apple-tree; 
but  the  bafe  of  the  milfeltoe  is  furrou  tided  with  a  kind  of 
cellulofity  where  the  fibres  of  the  apple-tree  feerh  to  depofif 
the  fap,  and  where  thofe  of  the  milfeltoe  feem  to  imbibe  it« 
The  pith  of  the  milfeltoe  is  green  in  the  young  Items  ;  and; 
by  infpecting  a  tranfverfal  feCtion  of  the  vegetable,  the  Opi¬ 
nion  of  Desfontaines,  that  the  cellular  tilfue  is  an  externa! 
pith,  rendered  green  by  the  light,  feems  to  be  fully  confirmed. 

sdi  Decandolle  took  a  branch  of  an  apple-tree  bearing  at 
milfeltoe,  and  immerfed  the  latter  in  coloured  water.  Its 
leaves  dropped,  and  the  cicatrices  became  red.  The  liquor 
followed  the  ligneous  fibres  of  the  milfeltoe,  defccnded  into 
its  roots,  palfed  into  the  wood  of  the  apple-tree,  and  de¬ 
scended  towards  its  roots. 

3d.  Having  taken  two  branches  of  an  apple-tree  bearing 
two  mi  lie!  tries  of  equal  fize,  and  having  (tripped  of  their 
leaves  both  the  branches  and  one  of  the  hiilfeltoes;  he  intro¬ 
duced  the  ends  of  thefe  branches  into  tubes  hermetically 

•  •  ,  * 

fealed,  and  filled  with  water;  he  then  inverted  thefe  tubes  in 
2  velfel  containing  mercury,  and  obferved  that  the  milfeltoe 
6  which 
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which  had  leaves  railed  the  mercury  4*64  inches  in  nine 
hours,  while  the  miffeltoe  deprived  of  its  leaves  raifed  it 
only  imj  :  the  leaves  of  the  miffeltoe,  therefore,  aft  the  fame 
part  in  regard  to  the  apple-tree  as  the  real  leaves  of  that  tree. 

4th.  Having  taken  two  miffeltoes  with  leaves,  one  of  which 
was  implanted  on  a  part  of  the  root  of  the  apple-tree,  and 
the  other  immerfed  immediately  in  water;  and  having  dif- 
pofed  them  as  in  the  preceding  experiment,  the  firft  miffeltoe 
raifed  the  mercury  about  4*48  inches ;  the  other  once 
raifed  it  '42,  and  another  time  did  not  raife  it  at  alh  This 
lingular  experiment  {hows,  that  the  miffeltoe,  by  itfelf,  is  al- 
moft  entirely  destitute  of  the  faculty  of  railing  the  fap. 

Decandolle  on  this  occahon  obferves,  that  the  faculty  of 
railing  the  fap  by  a  root  is  intimately  connected  witlna  per¬ 
pendicular  direction.  In  regard  to  their  nutrition,  he  divides 
vegetables  into  two  dalles.  The  firft  receive  their  nourifli- 
ment  through  their  whole  furface ;  do  not  live  but  in  one  fur¬ 
rounding  medium,  of  air,  as  the  lichens;  of  water,  as  the  fuci ; 
or  of  earth,  as  mulhrooms.  Vegetables  of  the  firft  clafs  have 
no  tendency  to  a  perpendicular  diredlion.  Thofe  of  the  fe- 
cond  receive  their  nourifhment  through  a  determinate  place, 
called  their  root:  they  always  live  in  two  or  three  furround¬ 
ing  mediums  ;  in  the  earth  and  water,  like  the  potamogetons  ; 
in  water  and  air,  as  the  Jlratiotes ;  in  the  earth  and  air,  as  the 
oak;  in  the  earth,  water,  and  air,  as  the  nymphaea.  The 
plants  of  the  fecond  clafs  all  tend  to  the  zenith  with  more  or 
lefs  energy. 

Decandolle  has  alfo  read  a  memoir  on  the  pores  and  the 
bark  of  leaves.  The  word  gland  in  the  anatomy  of  animals 
ftgniiies  a  fecretory  organ ;  but  in  the  anatomy  of  plants  this 
name  has  been  given  to  feveral  organs  which  are  not,  or  at 
leaft  have  never  yet  been  known  to  be,  fecretory  organs,  and 
.which  differ  conliderably  from  each  other.  The  miliary 
glands  of  Guettard  have  particularly  fixed  the  attention  of 
Decandolle  ;  they  are  thofe  which  De  Saufthre  has  deferibed 
under  the  name  of  cortical  glands ,  and  which  by  ITedwig 
are  called  vafa  lymph atica  cuticulce.  Decandolle  gives  them 
the  name  of  cortical  -pores ;  an  appellation  that  relates  only  to 
their  form  and  their  pofition,  which  are  certain  things,  and 

Vox..  IX.  ‘  /  ~  not 
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not  to  their  ufe,  which  is  uncertain.  He  firft  examines  thebf 
effential  nature,  and  then  follows  their  variations  in  the  dif¬ 
ferent  parts  and  different  claffes  of  vegetables,  and  under  va¬ 
rious  circumftances.  From  thefe  fadls  he  endeavours  to  de**> 
termine  their  ufe. 

The  cortical  pores  form  part  of  the  cortical  tiffue  of  the 
leaves.  It  maybe feen  by  the  microfcope that  they  are  oval, 
and  furrounded  by  an  oval  border,  which  connects  them,  bv 
two  or  three  fibres,  to  the  reft  of  the  tiflue.  The  mefhes  ot 
the  tiflue  are  more  lengthened,  and  always  without  pores  on 
the  fibres;  the  briftles,  on  the  other  hand,  are  always  placed 
on  the  fibres  or  ramifications.  Decandolle  is  of  opinion  that 
thefe  cortical  pores  are  placed  at  the  extremity  of  the  fibres 
which  compofe  the  leaf.  This  idea  was  fuggefted  to  him  by 
the  conformation  of  the  craffula ,  ladea ,  cotyledons ,  &c.  A 
bundle  of  fibres  traverfes  the  parenchyma  of  their  leaves,  and 
ends  at  the  bark ;  the  place  where  it  ends  is  an  aflemblage  of 
pores,  whereas  fcarcely  any  are  found  on  the  reft  of  the  fur- 
face.  This  idea  is  confirmed  by  the  pores  being  very  nume¬ 
rous  on  coriaceous  leaves,  and  very  little  fo  on  thofe  that  are 
pulpy,  which  have  more  juice  and  fewer  fibres. 

The  cortical  pores  are  found  in  particular  on  the  leaves. 
The  leaves  of  herbs,  in  general,  have  fome  of  them  on  both 
faces,  and  thofe  of  trees  on  the  lower  furface  only ;  which 
coincides  with  the  experiments  of  Bonnet  on  fu&ion.  The 
Items  have  no  pores,  except  thofe  of  plants  which  are  very 
herbaceous ;  fuch  as  the  cucurbits? ,  grades,  and  thofe  which 
are  deftitute  of  leaves,  as  the  catlus ,  ephedra,  &c.  The  roots 
never  have  pores.  Some  are  found  on  the  ftipulae,  and  the 
foliaceous  and  durable  bractete.  The  calices  in  general  are 
furn iflied  with  them  ;  but,  on  the  other  hand,  the  corollce- 
have  none  :  this  rule,  however,  is  liable  to  fome  exceptions, 
which  Decandolle  propofes  to  explain  in  a  particular  me¬ 
moir.  The  pulpy  pericarpia  are  unprovided  with  pores,  but 
thofe  which  are  coriaceous  have  them.  The  Akins  of  feeds 
have  none,  but  they  are  found  on  the  ieminal  leaves.  None 
bf  them,  however,  are  found  on  the  cotyledons  which  re¬ 
main  on  the  ground,  nor  on  thole  of  French  beans. 

If  the  bark  of  various  families  be  examined,  it  will  be 
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found,  that  in  plants  really  deftitute  of  cotyledons,  fuch  as 
mufhrooms,  the  lyjfi ,  fuci ,  lichens,  and  hepatica,  no  pores 
are  found,  nor  even  real  bark,  nor  perhaps  epidermis.  This 
abfence  of  the  epidermis  explains  why  mufti  rooms  are  fo  pu- 
trefcible  j  why  the  fuci,  &c.  imbibe  water  fo  eafil’y ;  why 
coloured  water  penetrates  into  the  leaves  of  lichens,  which 
does  not  take  place  with  other  plants.  Plants  which  have 
cotyledons  have  bark :  modes  have  no  cortical  pores ;  ferns 
have  them,  but  only  below.  The  monocotyledons  with 
longitudinal  fibres  have  pores  between  the  fibres ;  and  hence 
the  difiinguiftiing  characters  of  the  different  families  may  be 
deduced.  The  cortical  pores  are  found  only  on  plants  or 
parts  of  plants  expoled  to  the  air,  and  never  on  thofe  which 
are  under  water :  immerfed  plants,  therefore,  are  deftitute  of 
them,  and  floating  leaves  have  them  only  on  their  upper 
furface.  Decandolle  has  feen  an  aquatic  ranunculus,  which 
ufually  has  no  pores,  acquire  a  great  number  when  it  grew 
in  the  open  air.  He  alfo  made  an  inverfe  experiment,  and 
found  that  mint,  made  to  grow  under  water,  fent  forth  leaves 
without  pores. 

Light  alfo  is  neceffary  for  the  development  of  pores. 
Blanched  plants  have  none;  creffes  which  grew  expoled  to 
the  light  of  fix  lamps  had  only  half  the  number  they  ufu- 
allv  have  when  in  the  open  air.  The  coats  of  bulbous  roots 
have  none  in  the  parts  below  ground  ;  but  thofe  parts  ex- 
pofed  to  the  light  and  the  air  have  pores. 

The  cortical  pores  do  not  ferve  for  the  production  of  the 
blue  pollen,  for  plums  have  no  pores;  oily  plants,  which 
have  few  pores,  have  blue  pollen  in  abundance;  and  from 
twelve  to  fifteen  thoufand  plants  have  pores  without  pro¬ 
ducing  blue  pollen. 

They  ferve  only  for  fenfible  tranfpiration,  for  the  diverfity 
of  the  matters  exhaled  feems  to  indicate  a  diverfity  in  the 
organs :  befides,  they  are  found  in  all  vegetables,  and  that 
function  takes  place  only  in  fome. 

They  do  not  ferve  for  the  efcape  of  oxygen  gas,  though  the 
want  of  them  in  blanched  plants  and  the  corollte  gives  reafon 
to  think  that  they  are  deftined  for  that  purpofe  ;  but  they  are 
found  in  leaves  coloured  red  which  emit  no  air :  they  are 
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wanting  in  aquatic  plants,  moffes,  green  lichens,  green  fruits*, 
and  the  upper  furface  of  feveral  plants  which  give  oxygen  gas. 

Decandolle  is, of  opinion  that  the  cortical  pores  ferve,  iff,  For 
infenfible  tranfpiration ;  and  indeed  this  funfition  is  exercifed 
in  all  terreftrial  vegetables ;  it  is  unknown  and  improbable 
in  aquatic  plants;  oily  plants,  which  have  few  pores,  tranf- 
pire  little,  but  herbaceous  plants  tranfpire  a  great  deal ; 
the  corollas  and  blanched  plants  tranfpire  very  little :  in 
a  word,  it  may  be'  eafily  conceived  that  the  lymph,  after 
having  traverfed  the  fibres  throughout  their  whole  extent, 
and  having  depofited  in  its  courfe  the  alimentary  mo- 
leculae,  is  exhaled  at  their  extremity.  2d,  The  author 
thinks  that,  in  certain  cafes,  thefe  pores  may  ferve  for  the 
abforption  of  vapours ;  and  he  thereby  explains  the  agree¬ 
ment  of  his  obfervations  with  thofe  of  Bonnet  on  fu£tion, 
the  effedt  of  watering  on  withered  plants,  and  the  increafe  of 
oily  plants  when  hung  up  in  the  open  air.  He  proves  by 
an  experiment  that  oily  plants,  when  cut  and  expofed  to  the 
air  in  a  dry  place,  gradually  lofe  their  weight ;  but  that  it  is 
reftored  to  them  by  immerfion  in  water.  It  may  eafily  be 
comprehended,  if  Sennebier’s  theory  of  the  afcent  of  the  fap 
be  admitted,  that  when  the  extremity  of  the  fibre  is  more 
humid  than  the  air,  it  gives  up  to  it  its  moifture;  and  that, 
if  it  is  drier,  it  attracts  that  of  the  air. 

BUTTER. 

Ci  The  butter,  which  is  moftly  ufed  in  Conftantinople, 
comes  from  the  Crimea  and  Kuban.  They  do  not  fait  it,  but 
melt  it  in  large  copper  pans  over  a  very  flow  fire,  and  fcum 
off  what  rifes;  it  will  then  preferve  fweet  a  long  time  if  the 
butter  was  frefh  when  it  was  melted.  We  preferve  butter 
moftly  by  falting.  I  have  had  butter,  which  when  frefh  was 
melted  and  fcummed  in  the  Tartar  manner,  and  then  falted 
in  our  manner,  which  kept  two  years  good  and  fine  tafted. 
W albino;  does  not  fo  effectually  free  butter  from  the  curd  and 
butter- milk,  which  it  is  neceffary  to  do,  in  order  to  preferve 
it,  as  boiling  or  melting;  when- then  fait  is  added,  we  cer¬ 
tainly  have  the  beft  procefs  for  preferring  butter.  The  melt¬ 
ing  or  boiling,  if  done  with  care,  does  not  difcolour  or  injure 
the  tafteft’ — Eton's  Survey  of  the  Tur  'kijh  Empire. 
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CHEMICAL  NOTICES. 

The  following  is  an  extraCt  of  a  letter  from  U.  P.  Salmon, 
Phyflcian  to  the  French  Army  in  Italy,  to  Profeffor  Mafcagni, 
of  Sienna :  '  ■  > 

c<r  Brugnatelli  is  much  employed  at  prefent  in  repeating 
the  experiments  of  Volta  on  the  folution  of  metals  by  what 
he  calls  the  electric  acid.  I  have  feen  fome  of  his  eleCtrats  of 
filver,  which  are  themoft  lingular  phenomenon  I  ever  heard 
of.  Betides  other  curious  obfervations,  Brugnatelli  has  con¬ 
firmed  the  difcovery  of  the  chemical  alteration  of  metals  by  the 
eleCtric  fluid.  He  has  proved,  by  an  exceedingly  curious  ex¬ 
periment,  before  made  by  Volta,  that  electricity  decomposes 
water;  that  it  feizes  on  the  oxygen  difengaged ;  and  that,  in 
this  combination,  it  acquires  the  aftonifhing  property  of  dif- 
folving  filver  and  reducing  it  to  the  faline  hate.  This  may  be 
eafily  tried  ;  nothing  is  neceflary  but  to  adjuft  to  Volta’s  appa¬ 
ratus  a  filver  conductor  the  two  branches  of  which  are  each  im- 
merfe'd  in  a  glafs  of  water.  Scarcely  is  this  communication 
eftablifhed,  when  you  will  obferve  a  multitude  of  fmall  bub-' 
bles  moving  in  a  vortex  around  the  branch  of  the  conductor, 
which  receives  from  the  apparatus  the  eleCtric  fluid,  while 
from  the  oppofite  branch  there  proceeds  a  cloud  of  a  cyfmdric 
form,  which  defcends  to  the  bottom  of  the  veflel.  If  the  free 
gas,  difengaged  from  the  branch  where  the  eleCtric  fluid 
enters,  be  collected,  it  will  be  found  to  be  pure  hydrogen : 
you  will  find  alfo,  by  infpeCting  the  branch  immerfed  in  the 
fecond  veflel,  that  the  filver  has  not  only  been  difiolved,  but 
that  a  large  quantity  of  very  brilliant  dodecaedral  cryftals  has 
been  formed.  If  an  arc  of. gold  be  fubftituted  for  the  filver 
conductor,  the  branch  which  receives  the  eleCtricity  and  the 
extremity  where  it  iflues  will  in  like  manner  be  covered  with 
bubbles,  and  the  aeriform  fluid  collected  is  detonating  gas. 
The  gold,  however,  has  experienced  no  alteration.  It  is 
therefore  evident  that  eleCtricity  aCts  as  a  powerful  acid ;  it 
appears  alfo  to  be  fufceptible  of  becoming  oxygenated  in  the 
decompofition  of  water,  of  being  ftrongly  charged  with  the 
acidifying  principle,  and  of  afterwards  extending  its  aCtion 
to  the  metals,  with  which  it  produces  peculiar  falts.  The 
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falts  already  known,  are  the  ele&rat  of  copper,  which  is  of  a 
beautiful  green  colour;  the  ele&rat  of  zinc,  which  is  of  a 
dark  gray;  that  of  iron,  which  has  a  redd ifli-yellow  colour  ; 
and  the  beautiful  ele£trat  of  lilver,  which  cryftallifes  in  re¬ 
gular  and  exceedingly  tranfparent  dodecaedra.  Thefe  me¬ 
tallic  ele&rats  are  infoluble  in  water.  They,  however,  can 
be  carried  in  the  electric  current  to  a  conliderable  diftance, 
and  cover  other  metals  with  their  faline  coating.  Hitherto 
the  ele6trat  of  filver  is  that  which  has  exhibited  the  greateft 
conftancy  and  regularity  in  its  cryftallifation  :  it  depofits  itfelf 
on  conductors  of  gold  and  filver,  on  glafs,  and  other  bodies 
with  which  it  is  in  con.ta.6k. 

££  Brugnatelli  has  endeavoured  to  determine  the  properties 
of  thefe  metallic  cfyftals :  he  has  found  that  they  are  infipid,. 
that  they  are  infoluble  in  water,  and  that  they  effiorefce 
m  an  atmofphere  of  a  high  temperature.  The  nitric  acid 
diiTolves  them  with  a  ftrong  effervefcence.  The  folution  is 
limpid,  but  alkalies  render  it  turbid  and  decompofe  it.  There 
is  precipitated  from  it  an  oxyd  of  filver,  which  can  be  attacked 
by  all  the  acids.  The  gas.  difengaged  during  the  effervefcence 
has  not  yet  been  examined,  but  it  is  fuppofed  to  be  of  a  pe¬ 
culiar  nature. 

Gold  and  platina  are  not  fenfiblv  altered  by  the  electric 
matter  which  paffes  through  them  ;  though  it  often  happens 
that  the  electric  current  depofits  on  gold  a  ftratum  of  zinc, 
copper,  mercury,  or  filver,  according  to  whichever  of  thefe 
metallic  bodies  it  traverfes. 

££  Some  are  difpofed  to  believe  that  the  eleCtric  matter 
poffeffes  the  property  of  conveying  at  the  fame  time  two 
metals  through  a  third  body.  If  the  tongue,  indeed,  be 
touched  in  two  different  points  with  d liferent  metals,  two 
pieces  of  coin  for  example,  one  of  gold  and  the  other  of  filver  ; 
arid  if  the  upper  edge  of  each  of  thefe  pieces  be  brought  into 
contadt  fo  as  to  form  an.  arc,  a  ftrong  favour  will  be  perceived; 
and  the  nature  of  this  favour  will  be  different  according  to 
the  diverfity  and  combination  of  the  metals;  which  evidently 
appears  to  indicate  an  affociation  of  the  fubftances. 

cc  To  conclude :  The  difcovery  of  Volta  is  ftill  in  its  in¬ 
fancy  ;  as  yet  we  have  only  a  fmail  number  of  facts,  and 
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prudence  feems  to  require  that  we  thould  determine  the  ge- 
neral  laws  which  the  electric  matter  follows  in  its  combina¬ 
tion  with  oxygen  before  we  attempt  to  form  theories.” 

Refpeeting  Volta’s  difeoverv,  Mr.  Gottling  has  publiftied 
the  following  notice : 

“  The  galvanic  battery,  conftrtf&ed  by  profeffor  Volta, 
with  plates  of  filver  and  zinc,  having  bits  of  pafteboard, 
moiftened  with  fait  water,  interpofed  between  them,  is,  no 
doubt,  worthy  of  the  utmoft  attention.  The  decompofition 
of  water;  the  decompofition  of  earthy  and  metallic  falts ;  the 
production  of  acids  and  of  fulminating  filver ;  the  decompo¬ 
fition  of  the  fulphurous  acid,  which  have  already  been  ef¬ 
fected  by  it;  its  aCtion  on  alkalies  and  ammonia,  &c.  fhow 
how  inter’efting  this  difcovery  is  to  chemifts,  and  what  im¬ 
portant  difcoveries  may  be  expeCted  from  it,  There  is  rea- 
fon,  therefore,  to  wifh  that  the  refearches  on  this  inbjeCt  may 
be  multiplied  and  rendered  more  general.  The  plates  of 
filver,  however,  neceflary  for  this  purpofe,  feem  to  be  an. 
obftacle ;  as  the  pieces  of  coin,  commonly  ufed,  too  foon  lofe 
their  brilliancy,  and  cannot  be  procured  in  fufficient  number 
by  thofe  who  have  time  and  opportunity  to  make  the  expe¬ 
riments.  Copper,  indeed,  may  be  ufed  inftead  of  filver;  but 
it  foon  becomes  oxydated.  I  have  therefore  endeavoured  to 
find  fome  other  metal  to  be  ufed  inftead  of  filver;  and  of  all 
thofe  mixtures  which  I  tried,  that  formed  of  one  part  of  fer¬ 
ruginous  antimony  and  two  parts  of  lead,  I  found  to  be  the 
mod  ufeful :  that  is,  regulus  of  antimony,  prepared  with  iron 
in  the  common  way,  is  to  be  fufed  with  lead  in  the  above 
proportion.  This  mixture  is  exceedingly  fufible,  and  may  be 
formed  into  plates  of  the  required  fize  by  being  poured  into 
moulds.  The  effeCts  when  this  metal  is  employed  are  not 
fo  ftrong  as  with  filver ;  and  according  to  my  experiments, 
100  pairs  of  zinc  plates  and  plates  of  this  mixed  metal  are 
equal  to  80  pairs  of  zinc  and  filver  plates.  This  metal,  how¬ 
ever,  is  to  he  recommended  on  account  of  its  cheapnefs,  and 
becaufe  it  is  not  eafily  oxydated.  The  mixture  employed  for 
printing-types  produces  nearly  a  fimilar  efie, 


•a.” 


Profeffor  Gottling  has  publilhed  alio  the  following  notice 
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refpedting  a  matter  fimilar  to  manna,  which  he  has  found  \xi 
preparing  fugar  from  beets : 

“  If  fugar,5  5  fays  he,  “  be  extracted  from  dry  beet-roots, 
according  to  my  method  *,  and  if  more  water  be  poured  over 
the  refiduum,  after  handing  a  confiderable  time  it  will  be¬ 
come  very  llimy.  If  the  flimy  water,  which  has  no  longer 
the  lead  fweetnefs,  be  decanted  from  the  remaining  matter 
of  the  beets,  and  be  evaporated  in  a  glafs  or  porcelain  difh  to 
the  thicknefs  of  fyrup,  at  a  flow  oven  heat,  it  appears  on 
cooling,  or  when  it  has  hood  fome  time  in  the  open  air,  in 
the  form  of  debated  crydals,  which  have  a  fweetifh-four  and 
fome  what  naufeous  tade.  If  resided  fpirit  of  wine  be  boiled 
over  thefe  crydals  in  a  proper  veffel,  they  in  a  great  meafure 
didolve  in  it;  but,  in  Gooling,  again  feparate  themfelves 
from  the  foiution  in  white  fnarp-pointed  crydals :  a  portion 
of  uncry  dal  lifed  dimy  matter  remains  at  the  fame  time  undif- 
folved.  The  crydallifed  part,  however,  is  far  from  being 
fugar;  though  when  treated  with  nitrous  acid  it  furnidies 
very  pure  oxalic  acid,  and,  like  fugar,  is  foluble  in  alcohol ; 
but  in  regard  to  tade  it  has  a  great  dmilarity  to  manna.  It 
differs  from  fugar,  in  particular,  by  the  following  circum- 
dances : — That  concentrated  fulphuric  acid  perfectly  colour- 
lefs  is  not  rendered  black  by  it:  that-by  combudion  it  leaves 
a  refiduum  of  vegetable  alkali,  and  is  decompofed  neither  by 
the  fpiritous  nor  acid  fermentation,  nor  by  flow,  putrefac¬ 
tion.  I  am  of  opinion,  therefore,  that  thefe  crydals  are  to 
be  confidered  as  a  peculiar  component  part  of  beets,  not  yet 
known,  which  exids  in  them  in  confiderable  quantity ;  and 
I  think  myfelf  authorifed  to  affert,  that  perfe6lly  pure  fugar 
cannot  be  obtained  from  beets  when  the  roots  are  cut  and 
the  juice  expreffed,  or  when  they  are  boiled  with  water,  and 
the  juice  afterwards  infpiffated  by  boiling,  becaufe  fome. of 
this  component  part  will  always  be  mixed  with  it.  To  be 
convinced  of  the  prefence  of  this  fubdance  the  following  me¬ 
thod  may  be  employed  with  mod  advantage : — When  the 
beets  are  dried,  and  the  fugar  has  been  extracted,  more  water 

'r  P.rofcfTor  Gottling’s  method  confifts  chiefly  in  extradting  the  fugar 
from  the  dry  beets  by  infufmg  them  in  cold  water. 
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thrift  be  poured  over  the  remaining  parts  of  the  beets.  Or, 
a  few  beets  alfo  may  be  rafped,  arid  the  exprefled  juice  may¬ 
be  brought  to  fpiritous  or  rather  acid  fermentation  in  the 
nfiial  way,  that  the  fugar  it  contains  may  be  decompofed. 
When  the  fermentation  is  over,  pour  off  the  clear  liquid  and 
evaporate  .it  to  drynefs  at  a  gentle  heat;  and  heat  over  the 
refiduum,  in  a  retort  or  other  convenient  veffel,  rectified 
fpirit  of  wine  till  it  begin  to  boil.  Then  decant  the  clear 
fpiritous  liquid,  arid  depoftt  it  in  a  cool  place,  where  this 
component  part  will  cryflallife  from  it.  To  obtain  the  cry- 
ftallifed  part  perfectly  free  from  fpirit  of  wine,  the  latter  may 
be  made  to  evaporate  in  a  gentle  heat.” 


MEDICINE.  r 

•'  The  Allgemeine  Medizimfche  Anndlen,  publifhed  at  Alien - 
burg,  for  the  month  of  June  1800,  contains  the  following 
•article,  in  a  letter  dated  from  Brunfwick : — The  fecret 
temedy  for  the  tape-worm,  for  the  difcovery  of  which 
M.  Mathieu,  formerly  an  apothecary  at  Berlin,  received  an 
annuity  from  the  prefent  king  of  Pruffia,  with  the  title  of 
aulic  counfellor,  is  as  below  : 

I. 


B;.  Thnatur.  Stanni  Angl.  pur.  unc.  unam . 

Pulv.  rad.  Jilicis  maris  drachmas  fex. 

* - Semin .  cynce  uncia?n  dimidiam. 

- Tadic,  jalapp.  rejinofce , 

— - —  Sqlis  poly chrefti  ana  drachmam  una?n. 


Wife.  Fiat  cum  well  is  communis  fujjiciente  quantitate  el  a 

IT. 


iimrium. 


B.  Pulv.  rad.  jalapp.  rejinoj 

- Satis  -poly  chreft.  ana  fcrupulos  duos. 

- Scammonei  Aleppenjis  fcrupul.  unum. 

- Gummi  gut  tee  grana  dcccm. 

Mife.  Fiat  cum  melle  communi  cleEluarium. 
cc  1  ft,  In  employing  this  remedy  for  the  tape- worm,  it 
is  eftentiai  to  make  the  pa  dent  obferve,  during  feveral  days 
■before,  a  ftrifl  regimen,  and  to  ufe,  above  all,  failed  food,  fuch 
tot,  IX.  ~  A  a 


as 
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as  herrings,  &c.  as  well  as  foups  with  bread,  and  light  VegS* 
tables. 

2d,  In  regard  to  the  ufe  of  the  medicine  itfelf,  a  larg£ 
tea  fpoonful  of  No.  i.  mud  be  given  to  the  patient  every  two 
hours.  This  mud  be  continued  for  two  or  three  days  until 
the  patient  feels  the  motion  of  the  worm  in  the  inteftines. 

ce  3d,  A  large  tea  fpoonful  of  No.  2.  mud  then  be  givert 
to  the  patient  every  two  hours  till  the  worm  is  evacuated. 
When  the  evacuation  is  too  long  in  taking  place,  fome  fpoon- 
fuls  of  frcfli  cador  oil  maybe  given  to  the  patient,  and  an 
injection  of  the  fame  oil  may  be  adminidered. 

“  4th,  As  the  age,  fex,  and  conditution  of  the  patient  may 
require  a  eonfiderable  difference  in  the  application  of  the  re¬ 
medies  and  the  quantity  of  the  dofes,  it  will  be  indifpenfably 
neceffary  that  the  direction  and  modification  of  the  treatment 
fbould  be  eritruded  to  a  fkilful  phyfician. 

In  the  lad  place,  it  mud  be  obferved,  that  the  efficacy 
of  the  fird  remedy  will  depend  chiefly  on  the  .  quality  of  the 
fern  5  and  that  it  is  abfolutely  necefTary  to  employ  the  root  of 
she  jilist  mas,  and  not  that  of  any  other*  Care  alfo  mud  be. 
taken  to  pulverife  only  the  interior  folid  part ;  and  that  the 
powder  obtained  have  a  reddidi  colour.” 

i. 

The  following  cafe  of  the  deleterious  effects  of  opium  re¬ 
medied  by  the  excitement  of  pain,  has  been  publifhed  in  the 
third  volume  of  the  American  Medical  Rcpofitory,  by  Va¬ 
lentine  Seaman,  M.  D. — “  Having  fo  frequently  obferved,” 
fays  Dr.  Seaman,.**  the  great  quantity  of  opium  that  a  perfon, 
under  the  operation  of  acute  pain,  will  take,  without  having 
any  foporific  eftedts  induced  by  it,  I  have  long  been  of  the 
mind,  that  pain  might  be  ufefully  excited  to  remove  the  deadly 
influence  of  a  large  dofe  that  may  have  been  previoufly  taken. 

u  Yefterdav  1  had  an  opportunity  of  putting  my  principles 
to  the  ted  of  experiment,  being  called'  to  fee  a  female  patient 
who  had,  about  two  hours  before,  taken  an  ounce  of  lauda- 
>  mini,  and  then  lay  in  a  deadly  dupor,  from  which  all  the 
efforts  of  her  friends  were  infufficient  to  awaken  her.  At¬ 
tempts  had  been  made  to  get  fome  vinegar  into  her  ftomach* 
but,  I  believe,  with  little  effect ;  nor  did,  I  fucceed  much 

better 
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better  in  endeavouring  to  give  her  a  dole  of  white  vitriol. 
I  then  procured  a  finall  fwitch,  and  applied  it  pretty  freely  to 
her  arms  and  {boulders,  which  were  defended  only  by  a  thin 
linen  covering.  I  alfo  applied  fome  ftrokes  to  her  legs.  In 
the  courfe  of  a  very  fhort  time,  indeed  almod  immediately 
upon  the  application  of  this  remedy,  (lie  roufed  up,  and 
begged  me  to  defid.  She  continued,  for  a  time,  much  con¬ 
fided,  with  involuntary  turns  of  laughter.  Two  fcruples  of 
white  vitriol  were  then  adminidered,  followed,  in  about  fif¬ 
teen  minutes,  by  half  a  dram  of  ipecacuanha ;  notwithstanding 
which,  and  alfo  having  her  throat  repeatedly  tickled  with  an 
oiled  feather,  it  was  near  an  hour  before  flie  could  be  made 
to  puke :  however,  finally,  flie  puked,  and,  by  the  abidance 
of  frequent  draughts  of  warm  water,  her  ftomach  was  pretty 
thoroughly  evacuated. 

ce  By  the  abidance  of  her  friends  (lie  was  kept  awake,  or, 
at  lead,  dept  but  little  at  a  time  during  the  night,  and  this 
morning  appears  entirclv  recovered 

VACCINE  INOCULATION. 

The  Medical  Committee  for  the  Vaccine  Inoculation  at 
Paris  has  lately  publifhed  the  following  notice  : 

“  The  committee  has  jud  inoculated  fome  cows  with  the 
vaccine  matter.  This  experiment  has  flicceeded,  The  pus¬ 
tules  appeared  in  the  mod  regular  manner,  and  following 
the  fame  progrefs  as  in  man.  The  committee  will  fpeedily 
publifh  a  detailed  account  of  this  noble  experiment,  which 
Bad  been  before  tried  at  Rheims  with  full  fuccefs.  A  great 

j  O 

many  medical  men  and  curious  perfons  came  to  be  con¬ 
vinced,  by  ocular  dernondration,  of  the  truth  of  this  fa6t, 
fo  intereding  in  the  hiftory  of' the  vaccine. 

A  memoir  has  been  publidied  at  Geneva  an  the  vaccine 
inoculation  by  Dr.  Oder,  profeffbr  of  medicine,  in  order  to 
be  fubmitted  to  the  minifter  of  the  interior,  which,  after 
giving  an  account  of  this  important  difeovery,  and  of  the 
progrefs  and  nature  of  the  difeafe,  concludes  with  the  fol¬ 
lowing  obfervations  on  the  certainty  of  its  being  a  pre-.. 
Yentative We  jaave  acquired  certain  proof,  in  two  ways, 
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that  the  vaccine  inoculation  is  a  perfect  fecunty  againft  tlje- 
fmall-pox. 

u  lft,  By  the  direct  or  indirect  communication  which  al't 
our  inoculated  patients  had  with  a  great  number  of  children 
attacked  with  the  fmall-pox  in  every  quarter  of  the  city.  It 
is  well  known  that  the  fmall-pox  is  infectious  long  after  the 
patients  are  in  a.  condition  to  go  abroad.  Van  Swieten  efti- 
mates  that  the  difeafe  is  (till  capable  of  communicating  it- 
felf  fixty  days  after  it  has  made  its,  appearance ;  but  molt  pa¬ 
tients,  after  the  twentieth  day,  go  about  as  ufual  in  the  ftreets 
and  public  places,  and  wherever  their  b.ufinefs  or  occupa¬ 
tions  may  lead  them.  It  is  impoffible,  therefore,  that  nearly 
four  hundred  children,  inoculated  for  the  vaccine  four  months, 
ago,  (hould  have  all  efcaped  if  they  were  fufceptible  of  infec¬ 
tion  from  an  epidemic  diftemper  fo  general  as  that  which 
prevails  here  at  prefent,  and  to  which  150  children  have 
fallen  a  facrifice  within  our  walls.  -  None  of  them,  however, 
have  had  the  fmall-pox  except  four,  who  certainly  had  the 
germ  of  the  difeafe  before  they  were  inoculated. 

<e  cd,  We  have  even  inoculated  the  fmall-pox  from  arm 
to  arm,  and  with  all  the  precaution  ne cellar y  to  infure  the, 
fuccefs  of  the  operation,  on  ten  or  twelve  of  thofe.  inoculated 
with  the  vaccine,  and  feven  weeks  after,  the  fears  of  the  vac¬ 
cine  had  dropped  off;  but  none  of  them  fn  owed  the' lead 
fymptom  of  general  infection.  The  incifion  became  (lightly 
inflamed;  but  it  fpeedily  dried  up  without  arcols,  and  with¬ 
out  any  appearance  of  fever. 

<e  We  have  acquired  alfo,  by  repeated  trials,  the  m  o  ft 
complete  proof  that  the  vaccine  is  not  a  contagious  difeafe. 
In  feveral  families  we  have  inoculated  two,  three,  or  four 
children  .after  each  other.  Thofe  who  had  the  difeafe  dept 
with  forne  who  had  not  been  inoculated,  and  the  latter  were 
not  affected  till  they  were  inoculated  in  their  turn.  In  other, 
refpeets.  we  faw  no  in  fiance  of  contagion. 

Ci  I  (hall  add,”  fays  Dr.  Oder,  “  that  it  did  not  appear  to 
us  that  the  inoculated  vaccine  was  followed  by  any  other 
malady;  neither  pimples  nor  eruption,  neither  fore  eves  nor 
bad  ears,  nor  any  accumulations  of  matter  fo  often  ohferved 

after 
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after  the  fmall-pox,  both  when  inoculated  and  when  the  dif- 
eafe  takes  place  in  the  natural  way  s  on  the  contrary,  we  have 
inoculated  feveral  very  delicate  children,  whole  health  (eemed 
to  be  muph  improved  hy  the  operation  in  every  refpe£h 

Extract  of  a  Letter  from  Dr.  Marshall,  dated  Valet l a 

( Malta ),  January  21,  l8o,i. 

(£  Since  my  la  ft,  I  have  the  pleafure  to  inform  you  that 
Dr.  Walker  and  myfelf  have  been  very  fuccefsful  in  purfuing 
the  object  of  our  million.  We  have  had  the  happinefs  to  ar- 
reffi  the  deftro.yiug  progrefs  of  the  fmall-pox,  which  has  raged 
very  much,  and  has  been  very  mortal  at  Minorca  and  Malta, 
and  on  board  the  fleet.  The  Minorqueens,  who  at  firfi:  re¬ 
ceived  the  vaccine  inoculation  cautioufiy,are  now  very  happy, 
and  it  is  generally  adopted  among  them.  At  Malta,  the  molt 
complete  fuccefs  has  attended  us.  When  we  arrived  here,  we 
at  flrfl;  inoculated  feme  children  belonging  to  the  Foundling 
Hofpital,  and  from  them  feveral  others  \  but,  finding  it  difficult 
to  perfuade  the  people  of  its  efficacy,  we  fubjeeted  many  of 
thefe  to  the  teft  of  the  infertion  of  the  matter  of  the  fmall-pox, 
upon  all  of  whom  it  had  not  the  lead  effect,  This  experiment 
was  pubficly  made  in  prefence  of  the  governor  *,  the  Tunifiau 
ambaflador,  the  Britifh  conful,  and  many  of  the  principal 
inhabitants.  In  going  to  the  hofpital  we  formed  a  procef- 
fion  :  the  gqvernor  walked  at  our  head  in  his  uniform,  the 
clergy  in  their  canonicals ;  and  we  were  accompanied  by  mod 
pf  the  medical  profeffors.  The  fuccefs  attending  our  experi¬ 
ment,  and  the  publicity  of  the  efficacy  of  the  Jennerian  in¬ 
oculation,  has  caufed  the  inhabitants  to  come  in  great  mini- 
bers  to  be  inoculated.  The  governor  has  had  Dr,  Jenner's 
work  tranflated  and  printed  for  the  inhabitants,  and  he  has 
alfo  effabliflied  an  hofpital  for  the  inoculation  of  the  poor, 
under  the  name  of  the  Jennerian  Inftitution ;  and  as  on  our 
arrival  we  found  the  fmall-pox  in  the  ifland,  the  inhabit¬ 
ants  have  prefled  in  crowds,  both  the  mats  of  the  people  and 
the  nobility.  Dr.  Jenner’s  difeovery  is  held  here  in  fuch 
high  efieem,  that  the  governor,  who  is  the  idol  oi  the  Mai- 

*  The  attendance  of  the  Tunifian  ambatfadcr  was  on  account  of  a 
with  the  dey  had  c.xpreffed  to  have  the  cow-pox  introduced  at  Tunis. 
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tefe,  and  for  whofe  welfare  he  is  continually  labouring,  among 
other  conciliating  meafures,  boafts  of  the  fervice  England 
renders  them  by  the  introduction  of  the  cow-pox.  He  has 
alfo  behaved  to  us  in  the  moft  kind  and  handfome  manner, 
and  has  allotted  to  us,  for  pur  refidence  during  our  flay  here, 
the  molt  beautiful  palace  ofValetta,  heretofore  the  grand 
mafter’s.  The  fmall-pox  being  very  prevalent  on  board  the 
fleet,  it  became  neceflary,  on  account  of  its  fhort  {lay  here, 
that  one  of  us  fhouid  accompany  the  expedition  to  complete 
the  inoculation  ;  and  Dr.  Walker’s  enterprifing  fpirit  could 
not  reft  till  it  was  determined  that  he  fhouid  go  5  and  he  has 
failed  in  the  admiral’s  fhip. 

66  The  following  is  the  extract  from  the  admiral’s  memo¬ 
randum,  in  confequence  of  the  fmall-pox  raging  in  the  Alex¬ 
ei  er  and  other  vefiels ; 

‘  Foudroyant,  Malta,  Dee.  9,  1S00. 

c  The  commander  in  chief  thinks  it  neceflary  to  recom¬ 
mend  to  the  refpeCtive  captains  an  immediate  application  to 
Dr.  Marfliall  and  Dr.  Walker,  whofe  excellent  and  fafe  mode 
of  treatment  has  been  experienced  on  board  the  Foudroyant 
and  other  ftiips  in  preventing  the  dreadful  effeCts  fo  often, 
attending  the  fmall-pox,  but  which  may  now  be  fo  eafily 
avoided,  without  danger  or  inconvenience. 

f  By  command  of  the  admiral, 

‘  W.  YOUNG/ 

((  By  a  frigate  which  arrived  here  laft  night,  I  learn  that 
the  fleet  and  army  were  on  the  13th  inft.  in  the  bay  of  Mar- 
morifle ;  and  Dr.  Walker  fends  me  word,  that  on  board  the 
fleet  the  fmail-pox  feems  now  to  be  extinCl;  and  that  on  the 
10th  of  January  he  had  inoculated  the  Corfican  troops  in  the 
veflel  where  it  had  made  its  laft  appearance.  During  his 
abfence,  I  have  inoculated  the  troops  left  here  under  the  com¬ 
mand  of  general  Pigot;  and  am  occupied  from  morning  to 
night  in  vifiting  patients  both  in  town  and  countrv.  I  hope 
foon  to  be  joined  by  my  colleague,  and  then  we  intend  to 
fail  for  Palermo.  It  is  extremely  gratifying  that  the  benevo¬ 
lent  intentions  of  his  royal  highnefs  the  duke  of  York  to- 
ivards  the  army  are  fully  anfwered  by  the  attention  we  have 
received  from  the  commanding  ofticers  at  the  garrifons  of 
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Gibraltar,  Minorca,  and  Malta;  and  alfo  from  lord  Keith 
and  fir  Ralph  Abercrombie  in  the  expedition.” 

AGRlCULTl/H^. 

The  Free  Society  of  Agriculture,  Arts,  and  Corrimerce,  lit 
the  department  of  the  Ardennes,  has  lately  publifhed  a  feleCfc 
colle&ion  of  memoirs;  among  which  are :  a  paper  on  the 
caufes  of  the  fmut  in  grain,  and  on  the  means  of  preventing 
it ;  on  the  cultivation  of  the  fuller’s  thiftle  ( dipfacus  Julio- 
num ) ;  on  the  culture  of  a  kind  of  poppy ;  details  oh  the 
turnip-rooted  cabbage  of  Lapland,  cultivated  at  Bouillon;  and 
fimple  ahd  Cafy  means  for  preferving  grain  from  weevils  and 
other  infects.  Thefe  means  are  as  follows : — Immerfe  feme 
pieces  of  hemp  cloth  in  water ;  wring  them,  and  cover  with 
them  your  heaps  of  grain:  two  hours  after  you  will  find  the 
weevils  adhering  to  the  cloths;  which  mud  be  carefully  col¬ 
lected  that  the  infeCts  may  not  efcape.  You  may  then  dip 
them  fome  time  in  water  to  drown  them. 

A  plant  of  the  hyofeyamus  placed  in  the  middle  of  a  heap 
of  grain  drives  away  thefe  infects  :  in  that  cafe  you  mud 
watch,  in  order  to  crufii  them  as  they  are  endeavouring  to 
efcape ;  which  will  not  require  long  time. 

The  lad  article  of  this  collection  is  a  recipe  for  a  vegetative 
liquor  proper  for  accelerating  the  blowing  of  bulbous-rooted 
flowers  in  winter  in  apartments.  It  is  as  follows : — -Take 
nitrate  of  potafh  (nitre)  three  ounces ;  muriate  of  foda 
(common  fait)  one  ounce ;  carbonate  of  potafh  (potafh) 
half  an  ounce ;  fugar  half  an  ounce ;  rain  water  one  pound  : 
make  the  falts  diflfolve  in  a  gentle  heat  in  a  glazed  earthen 
pot,  and  when  the  folution  is  completed,  add  the  fugar  and 
filter  the  whole.  Put  about  eight  drops  of  this  liquor  into  a 
glafs  jar  filled  with  rain  or  river  water.  The  jars  mud  be 
kept  always  full,  and  the  water  mud  be  renewed  every  ten  or 
twelve  days,  adding  each  time  a  like  quantity  ot  the  liquor  : 
the  flowers  alfo  mu  ft  be  placed  on  the  corner  of  a  chimney- 
piece  where  a  fire  is  regularly- made. 

The  fame  mixture  may  be  employed  for  watering  flowers 
in  pots,  or  filling  the  dillies  on  which  they  are  placed,  in 
order  to  keep  the  earth,  or  the  bulbs  and  plants  which  they 
contain,  in  a  date  of  moiflure, 
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Lately  at  Ni fines,  the  place  of  his  birth,  the  ex-jefuit 
&aulian,  author  of  feveral  works  on  the  mathematics,  at  the 
age  of  8©.  He  was  bom  of  a  proteftant  family,  and  had 
never  been  ill  in  the  courfe  of  his  life.  His  works  are  :  Die - 
iionnaire  de  Pbyfque,  which  went  through  feven  editions  in 
nine  years,  and  which  was  long  the  only  one  ufed  in  the  public 
fchools  of  France  :  it  is  a  compilation  not  deflitute  of  merit, 
though  inferior  to  that  of  Briffon.  2.  Trait  e  de  Pair  entre 
Ddfearteset  Newton,  3  vol.  3.  Comment  air  e  fur  La  Cailh 
€t  L*  Hofpital.  4.  Le  veritable  Syfteme  de  la  Nature  opprfe 
■au  faux  Syftnne  de  la  Nature .  .5.  La  Vhyfique  mife  a  la 

Porte e  de  'tout  le  Monde :  two  volumes  only  of  this  work  were 
printed.  6.  Le  Dictwnnaire  Philofopho-Theologique.  This 
work,  deftined  for  the  defence  of  the  Chriftian  religion, 
brought  upon  the  author  the  hatred  and  farcafms  of  Voltaire* 
Father  Pauli  an  was  a  man  of  a  mild  difpofition :  during  the 
revolution  he  always  behaved  with  great  circumfpeCtion  in 
the  exercife  of  the  prieflhood,  to  which  he  devoted  himfelf, 
He  was  a  member  of  the  academies  of  Nifmes  and  Lyons* 
He  has  left  fome  unpublifhed  works  among  them  :  Memoire 
fur  le  Poids  des  Montagues ,  and  one  on  Monitors, 

O11  the  night  between  the  12th  and  13th  of  February,  at 
the  age  of  78,  in  confequence  of  a  violent  pain  and  fpafms  in 
his  ftomach,  which  feem  to  have  been  the  confequence  of  a 
gouty  metaftafis,  the  celebrated  French  chemift  Darcet,  a 
learned  phyfician,  member  of  the  National  Inftitute  and 
federal  other  Societies,  and  profeflor  of  cbemiftry  in  the 
College  de  France.  Darcet  diftinguilhed  himfelf  by  various 
ufeful  labours  and  refearches :  experiments  on  earths  and  the 
manufacture  of  pottery  and  porcelain,  which  he  greatly  con¬ 
tributed  to  improve  in  France  ;  refearches  refpeCting  the 
action  of  fire,  long  continued  and  equally  maintained ;  on 
the  conftruCtion  and  combuftion  of  the  diamond  ;  the  ana* 
ly las  of  animal  matters,  fevefal  mineral  waters,  and  a  great 
many  ores. 
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XXI V.  Account  of  the  Life  and  Writings  o/'OlofTorberN 
Bergman,  Profejfor  of  Chemijhy  at  Upfal, 

TT HIS  celebrated  chemift,  the  fon  of  a  colle£lor  of  the 
king’s  taxes,  was  born  at  Cathaririaberg,  in  Weft  Goth¬ 
land,  on  the  9th  of  March  1735.  At  an  early  period  he 
ftiowed  a  great  deal  of  fpirit  and  vivacity,  Which  approached 
almoft  to  giddinefs ;  but,  by  application  to  ftiidy  under  a  pri¬ 
vate  tutor  and  at  the  fchool  of  Skara,  this  youthful  fervor 
gradually  fubfided.  At  the  age  of  17  he  was  fent  to  the 
univerfity  of  Upfal,  where  he  firft  applied,  in  cbnfequence  of 
the  natural  bent  of  his  genius,  to  mathematics  and  various 
branches  of  philofbphy,  which  he  ftudied  with  unremitting 
diligence,  though  one  of  his  relations,  under  whofe  care  he 
had  been  placed,  often  reprefented  to  him  that  thefe  were 
purfuits  not  likely  to  procure  him  a  livelihood.  As  he  was 
obliged  to  obtain  inftruiftion  in  thefe  fciences  merely  front 
books,  and  often  employed  whole  days  in  ftudy,  fhut  up  in 
his  chamber  from  morning  till  night,  his  health  was  confi- 
derably  impaired. 7  and  in  order  that  he  might  reftore  it  he 
made  a  tour  to  the  country  to  fee  his  parents,  duriftg  which 
he  amufed  bimfelf  with  the  ftudy  of  natural  hiftory.  When 
at  the  fchool  of  Skara  he  had  been  initiated  in  botany  and 
entomology,  particularly  the  latter,  to  which  he  applied  with 
fo  much  zeal  that  he  formed  a  fyftem  of  infedls  according  to 
their  ftate  of  larva,  which  was  fo  well  arranged  that  it  could 
not  have  been  confidered  as  the  work  of  a  youth  of  eighteen „ 
It  is  to  be  regretted  that  his  other  occupations  prevented  him 
from  purfuing  this  fubje£t  further,  and  that  only  the  claftes 
of  the  larvae  were  engraved  and  published.  De  Geer  and 
Linnaeus  were  both  fenfible  of  the  value  of  his  knowledge  in 
this  refpe£t ;  and  the  latter,  to  fhow  his  efteem  for  him,  gave 
the  name  of  Bergman  to  a  fort  of  phalaena.  During  this 
time,  however,  he  did  not  neglect  his  favourite  purfuit,  and 
ftudied  Palmquift’s  algebra,  fo  difficult  to  be  underftood 
Without  affiftance, 
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At  the  end  of  fifteen  months  he  returned  to  Upfal,  and  III 
17  55  gave  a  proof  of  the  progrefs  he  had  made  in  mathema¬ 
tics  and  philofophy  by  a  difputation  De  Crepufculis,  Soon 
after  he  tranfmitted  to  the  Royal  Academy  of  Stockholm  two 
differtations  ;  one  of  them,  De  Cocco  Aquatico ,  and  the  other 
De  Hirudinibus ;  which  were  much  approved  by  Linnaeus, 
though  he  entertained  an  opinion  on  thefe  fubjeCts  different 
from  that  of  the  author.  He  defended  alfo  a  difputation  on 
aftronomical  intercalation,  in  confequence  of  which  he  got 
the  degree  of  doctor  in  1758 ;  and  by  another  difputation  on 
general  attraction  he  obtained  leave  to  become  a  private 
teacher  of  philofophy.  Having  improved  himfelf  in  practical 
aftronomy  at  the  obfervatory  of  CJpfal,  he  affifted  in  obferving 
the  tranfit  of  Venus  in  J761,  and  was  rewarded  for  his  dili¬ 
gence  and  application  by  being  made  affiltant  profeffor  of 
mathematics  and  philofophy. 

Fie  fent  different  papers  to  the  Royal  Academy  of  Stock¬ 
holm  ;  one  of  which  was  on  the  rainbow,  another  on  the 
aurora  borealis ,  and  a  third  on  the  twilight.  The  northern 
lights  and  electricity  attracted  his  particular  attention,  and 
he  at  length  laid  before  the  Royal  Society  of  Upfal  a  feries 
of  obfervations  which  he  had  made  on  thefe  fubjeCts  during 
the  courfe  of  four  years,  together  with  a  variety  of  informa¬ 
tion  collected  by  learned  men  both  in  Sweden  and  in  other 
countries.  His  obfervations  on  eleCtricitv  were  fo  much 
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approved,  that  an  extraCt  from  them  was  inferted  in  the  Phi- 
lofophical  TranfaCtions  by  Dr.  Wilfon.  The  fame  work 
contains  his  letters  on  the  eleCtric  nature  of  turmalin,  which 
nearly  put  an  end  to  the  difpute  between  Dr.  Wilfon  and 
ASpinus. 

In  the  year  1763  he  obtained  a  prize  from  the  Royal  Aca¬ 
demy  of  Stockholm  for  an  anfwer  to  the  queftion.  How  thofe 
caterpillars  which  deftroy  the  leaves  of  fruit-trees  can  be  ex¬ 
tirpated?  and  two  years  after  a  double  prize  for  fome  new 
obfervations  on  the  fame  fubjeCt.  He  was  fo  zealous  for  the 
intereft  of  the  Academy  of  Stockholm  that  he  fent  it  forty-one 
papers,  each  of  which  contained  either  fome  new  obfervations, 
or  illuftrated  and  explained  what  had  been  known  before. 
The  Academy  were  fo  fenfible  of  Ins  fervices  that  in  the 
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year  1/77  ^ley  allowed  him  an  annual  falary  of  130  rix-dol- 
lars  from  their  funds  in  order  to  defray  the  expenfe  to  which 
he  was  expofed  by  his  experiments.  Though  moft  of  his 
time  was  occupied  with  natural  phllofophy  he  ftill  retained 
his  tafte  for  entomology:  he  difcovered  a  new  fort  of  gall- 
apple  in  the  bark  of  the  oak ;  wrote  a  diflertation  on  the 
fa w- fly,  tenthredo ;  on  the  worms  fo  pernicious  to  the 
pine-fir;  and,  towards  the  latter  part  of  his  life,  he  wrote 
on  the  care  and  management  of  bees. 

In  the  year  1758,  in  conjunction  with  fome  of  his  friends, 
he  had  eftablifhed  a  cofmographical  fociety,  who  undertook 
to  give  a  defcription  of  the  earth.  The  phyfical  part  was 
allotted  to  Bergman  ;  and  when  it  appeared  in  1766,  it  was 
fo  well  received  that  the  whole  edition  was  fold  in  the  courfe 
of  half  a  year:  the  work  was  foon  after  tranflated  into  Ger¬ 
man,  Danifli,  French,  and  other  languages.  A  fecond  edi¬ 
tion,  much  enlarged,  appeared  in  1773  under  the  title  of 
A  Phyfical  Defcription  of  the  Earth.  In  this  work  Bergman 
difplayed  a  greater  knowledge  of  mineralogy  and  chemifiry 
than  was  expeCled ;  and  his  reputation  as  a  chemifl  was  ft  Ill 
further  increafed  by  a  dififertation  on  the  method  of  preparing 
alum,  which  he  publifhed  afterwards.  In  confequence  of  the 
laft-mentioned  work  he  was  appointed  profefTor  of  chemifiry 
in  1767.  About  this  period,  in  confequence  of  a  propofal 
which  he  made,  a  new  laboratory,  models,  various  kinds  of 
apparatus,  and  a  new  houfe  for  the  profefTor,  were  provided. 
Under  fuch  circumftances  it  is  not  to  be  wondered  at  that, 
befides  his  young  countrymen,  pupils  from  diflant  parts 
fhould  be  anxious  to  repair  to  Upfal,  that  they  might  profit  by 
the  inflruftion  of  a  man  who  had  acquired  fo  much  celebrity. 

His  pupils  admired  not  only  his  zeal  and  diligence  in  com¬ 
municating  inftrudtion  and  in  making  experiments,  but  the 
wonderful  perfpicnity  with  which  he  explained  the  moft  dif¬ 
ficult  fubj efts.  Bergman,  however,  did  not  confine  himfelf 
to  oral  inftruftion:  he  enlightened  the  world  by  his  writings; 
and  his  firft  attempt  this  way  was  Scheffer’s  Chemical  Lec¬ 
tures,  which  he  arranged,  and  enriched  with  valuable  ob- 
fervations.  His  next  publication  was  an  Introduction  to 
Chemifiry;  and  this  was  followed  by  his  Sciagraphia  of  the 
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Mineral  Kingdom  ;  which  appeared  alfo  in  French  under  the 
following  title:  Manuel  de  Miner  alo gift e,  traduit  et 

(zugmente  par  Manges  le  Jeune ;  Paris  1784;  8vo.  Bergman 
endeavoured  alfo,  by  examining  a  variety  of  fubftances  with 
pn  remitted  diligence,  to  enlarge  chemical  knowledge  5  and 
the  refult  of  his  experiments,  which  he  communicated  to  the 
public  in  various  papers,  was,  for  the  moft  part,  afterwards 
colle£ted  by  himfelf  and  publifhed  in  three  volumes,  with  the 
title  of  Opufcula  Phyjica  et  Chemica  plerumque  antea  feorfum 
tdita,jam  ab  AuElore  collegia  et  auEta\  Holnnse  1779-  ^v0*  A 
new  edition  of  this  work  was  publifhed  under  the  infpedfion 
of  the  c  elebrated  profeftbr  Lefke  at  Leipfic;  and,  after  Bergr 
man’s  death,  profeftbr  Hebenftreit  added  three  more  volumes 
of  his  detached  pieces,  and  publifhed  the  whole  with  the  title 
of  Bcrgmanni  Opufcula  Phyjica  et  Chemica ,  pleraque  Jeorfum 
antea  edit  a,  nunc  collect  a  et  revifa.  Vol.  VI,  cum  Indice  locu-> 
pletijjimo  et  Tad,  JEn,  Editionis  Curani  p<fl  Audi  oris  Mortem 
gejjit  E.  B.  G.  Hebenjlreit ;  Lipfiae  1788 — 1790.  8vo.  An 
Italian  tranflation  of  Bergman’s  phyfical  and  chemical  works 
was  publifhed  by  fuhfcription  at  Florence  under  the  title  of 
Opufcoli  Chimici  e  Fijici  di  T,  Bergman ;  Florence  1790, 
Tom.  III.  8  vo.  The  third  volume  of  this  tranflation  con- 
tains  considerable  additions  by  Dolomieu,  which  form  nearly 
one-half  of  it. 


Though  it  would  be  impoffible,  in  the  (pace  allotted  fof 
this  fkptch,  to  give  a  detailed  account  of  all  Bergman’s  dif- 
poveries  and  the  improvements  he  made  in  chemiftry,  by 
which  he  acquired  16  much  reputation,  we  cannot  omit  enu¬ 
merating  fome  of  them.  He  explained,  in  the  moft  fatisfac- 
tory  manner,  why  an  alum  ley,  without  any  addition,  does 
not  cryftallife}  and  fhowed  that  this  phsenomenon  arofe  from 
its  containing  an  excels  of  acid.  He  rejected  the  common 
addition,  and  inftead  of  it  u fed  pure  argil,  which,,  without 
doing  any  hurt,  increafes  the  quantity  of  the  alum.  He  firft 
fhowed  that  fixed  air  is  a  real  peculiar  acid,  which  is  not  in¬ 
debted  for  its  properties  to  the  fubftances  employed  for  ex¬ 
tracting  it.  He  confidered  it  as  the  principal  component 
part  of  mineral  waters,  and  gave  a  moft  ingenious  method  of 
flecompofing  themj  which  is  a  procefs  exceedingly  difficult. 
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lie  fhowed  alfo  how  to  imitate  them  by  art,  and  prepared 
different  kinds,  which  had  a  perfect  refemblance  to  thofe  of 
Seitz,  Spa,  Pyrmont,  and  other  places.  By  a  careful  ana- 
lyfis  of  the  hot  waters  he  was  led  to  an  equally  fuccefsful 
method  of  imitating  them  alfo.  In  a  word,  we  are  indebted 
to  him  alone  for  the  great  improvement  which  has  been  made 
in  the  analyfis  of  mineral  waters,  and  the  art  of  afcertaining 
their  real  component  parts.  He  was  the  firft  who  gave  a 
proper  account  of  the  properties  of  the  newly  difcovered  acid 
of  fugar,  and  its  mode  of  union  with  other  bodies.  He  not 
only  explained,  in  the  cleared  manner,  the  nature  of  cobalt, 
nickel,  and  platina;  but  declared,  many  years  before  the  dif- 
povery.  wras  acknowledged,  that  manganefe,  molybdena,  and 
tungften,  rnuft  contain  peculiar  femi-metals ;  and  this  con¬ 
jecture  was  afterwards  fully  confirmed  by  the  experiments  of 
the  ablefl  chemifts.  He  was  the  firft  alfo  who  gave  a  proper 
account  of  the  properties  of  manganefe  and  of  its  regulus* 
He  difcovered  the  caufe  of  the  phofphoric  quality  of  blende 
in  the  fparry  fluor  with  which  it  is  mixed.  He  was  the  fir  ft 
who  difcovered  fulphurated  tin.  His  examination  of  iron  is 
a  maftcrpiece,  and  to  him  we  are  indebted  for  our  know¬ 
ledge  of  the  caufe  of  the  brittlenefs  of  cold  fhort  and 
red  fhort  iron.  He  taught  a  moft  excellent  procefs  for 
analyfing  ores  with  the  blow-pipe  by  the  addition  of 
different  faline  fubftances,  and  an  ingenious  method  of 
analyfing  ores  in  the  wet  way.  The  dii'covery  of  this  laft 
method,  before  unknown,  gave  rife  to  a  great  many  others, 
and  in  all  probability  will  produce  more.  Such  are  the  im¬ 
portant  difcoveries  which  he  made  in  regard  to  the  nature 
and  properties  of  bodies  ;  he  was  fully  fenfible  that  30,000 
experiments  would  be  neceffary  to  bring  them  to  perfection, 
and  he  clearly  faw  that  more  time  would  be  required  for  this 
purpofe  than  he  could  hope  to  command,  even  if  his  life 
fhould  be  prolonged  to  a  more  diftant  period  than  he  had 
reafon  to  expeCt ;  but  he  opened  the  path  and  pointed  out 
the  way  which  his  followers  ought  to  purfue. 

The  caufes  which  enabled  this  eminent  man  to  make  fuch 
progrefs  in  chemiftry  were,  befides  great  ingenuity  and  in¬ 
defatigable  application,  his  extenftve  knowledge  in  natural 
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frifiory,  natural  phrlbfophy  and  mathematics,  which  he  applied 
to  his  favourite  fcience.  He  introduced  mathematical  accuracy 
into  chemiflry,  and,  by  his  example,  induced  others  to  call  in 
the  aid  of  calculation  to  give  more  precifion  to  their  refults. 
Analyfis  enabled  him  to  examine  the  component  parts  of 
bodies,  and  by  fubjedting  thefe  parts  to  calculation  he  could 
determine  the  quantities  with  more  accuracy  and  truth. 

To  him  is  modern  chemiflry  indebted  for  many  of  thofe 
luminous  facts  which  ferve  to  fupport  it ;  and  it  may  be 
averted,  without  taking  from  the  merit  of  thofe  who  eda- 
1)1  iflied  the  new  fyftem,  that  the  fpirit  of  accuracy  and  pa¬ 
tient  rnve  (ligation,  introduced  in  a  great  meafure  by  Berg  > 
man,  has  tended  not  a  little  to  give  folidity  and  beauty  to  the 
edifice. 

His  writings  are  all  diltinguidied  by  great  order,  perfpi- 
cnity,  and  neatnefs  of  language.  The  mod  celebrated  of  the 
learned  focieties  in  Europe ;  thofe  of  London,  Stockholm, 
and  Gottingen  ;  the  Academies  of  Dijon  and  Turin,  the 
Medical  Society  at  Paris,  the  Society  of  the  Searchers  into 
Nature  at  Berlin,  and  the  Imperial  Academy  of  the  Searchers 
into  Nature,  all  ehofe  him  a  member  of  their  different  bodies. 
He  was  made  a  member  alfo  of  the  Academy  of  Montpellier 
after  he  had  gained  the  double  prize,  for  a  paper  on  the  di- 
llmguidiing  marks  of  thofe  kinds  of  earth  which  are  mod; 
ufeful  in  agriculture.  The  Royal  Academy  of  Sciences  at 
Paris,  which  admitted  only  eight  foreign  members,  made 
choice  of  Bergman  to  be  one  of  that  number.  The  Royal 
Academy  of  Berlin  invited  him  to  that  city  in  177 6;  and 
orr  bis  declining  this  offer,  the  king  of  Sweden,  who  foon 
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after  his  coronation  in  1772  "trad  railed  him  to  be  one  of  the 
irft  twenty-eight  knights  of  the  order  of  Vafa,  made  a  con¬ 
siderable  addition  to  his  income.  The  {Indents  of  the  pro¬ 
vince  of  Finland  caufed  a  medal,  of  ten  ducats  value,  to.  be 
-ftrnek  as  a  teftimony  of  their  elieem  and  refpeH  for  his  ta¬ 
lents;  on  the  one  fide  of  which  was  a  good  likenefs  of  him, 
with  the  infeription :  Torh .  Bergman  Patr'ue  Decus ,  ac 
Deem  JLvi ;  on  the  reverfe,  Lphoro  egregm  Natio  Bennie  a  ^ 
die  I  Mail  M.DCC.LXXXIV. 

When  it  is  confide  red  Uiat  Bergman  was  of  a  weak  con- 

ftitution. 


vf  Olof  Torhern  Bergman*  199 

libation,  and  that  his  labours  were  often  interrupted  by  his 
bodily  infirmities*  it  will  appear  rather  furprifing  that  he 
fhould  have  been  able  to  accomplish  fo  much.  He  was  fre¬ 
quently  tormented  with  the  head-ache,  and  fathered  alfo  con¬ 
siderably  from  the  haemorrhoids.  Finding  his  health  declining 
he  repaired  toMedwi,  to  have  the  benefit  of  the  waters  there, 
from  which  he  had  often  before  experienced  relief;  but  a 
few  days  after  his  arrival  he  was  feized  with  convulfions, 
which  attacked  him  feveral  times,  and  expired  on  the  Sth  of 
July  1784.  .A  11  the  company  then  at  the  baths  attended  his 
funeral*  He  left  a  widow,  by  whom  he  had  two  children, 
who  died  young ;  and  from  her  the  king  purchafed  his  li¬ 
brary  and  apparatus  for  the  ufe  of  the  chemical  profeffor, 
giving  her  a  handfome  penfion  as  a  compenfation  for  them. 

Bergman’s  charaiSler  and  difpofition  were  well  calculated 
to  conciliate  refpeff  and  efleem.  He  was  far  from  being 
morofe,  or  an  enemy  to  innocent  mirth.  Whenever  he 
•thought  he  could  gratify  his  friends,  he  was  always  ready  to 
participate  in  their  amufements.  He  never  appeared  obfii- 
nate  or  fupercilious  in  delivering  his  opinions  :  if  they  were 
thought  dubious,  he  explained  them;  but,  if  he  found  fuffi- 
cient  reafon,  he  retraced  them.  This  candid  and  magna¬ 
nimous  conduct  he  difplaved  alfo  as  a  writer;  but,  when 
fully  convinced  of  the  truth  and  folidity  of  any  point,  he 
adhered  to  it  with  unfhaken  firmuefs.  However  ardently 
attached  to  his  favourite  fciences,  he  never  defpifed  other 
knowledge,  or  rejected  any  thing  with  the  utility  of  which 
he  was  unacquainted;  on  the  contrary,  he  valued  and  pro¬ 
moted  every  thing  that  had  the  leafl  tendency  to  enlarge 
human  knowledge.  A  ftranger  to  vanity,  he  never  folicited 
for  worldly  honours  or  dignities;  and  thofe  which  were  of-, 
fered  to  him  he  ufed  as  a  philofopher  ought. 

Towards  his  friends  his  heart  was  ever  open  and  warm. 
When  afked  advice,  he  gave  it  with  readinefs  and  fincerity ; 
and  his  benevolence  never  flood  in  need  of  being  folicited. 
His  intimacy  with  Soheele  is  well  known:  he  was  the  firfi: 
perf'on  who  called  the.  attention  of  the  Swedifh  nation  and  of 
foreigners  to  the  talents  of  that  eminent  man  ;  and  it  is  very 
probable  that,  had  he  not  been  introduced  into  notice  by- 
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Bergman,  the  world  would  have  been  deprived  of  the  greater 
"part  of  his  important  difcoveries.  The  many  literary  triends 
Bergman  had  in  all  nations,  are  a  teftimony  of  the  efteem  in 
■which  he  was  univerfally  held ;  and  his  letters  not  only  fhow 
how  capable  he  was  of  maintaining  a  literary  correfpondence, 
but  that  he  poffeffed  a  feeling  heart.  For  the  facred  writings 
be  always  entertained  the  utmoft  reverence;  he  made  them 
the  conftant  rule  of  his  actions;  and  if  any  one  in  his  com¬ 
pany  attempted  either  openly  or  indirectly  to  attack  them, 
or  to  queftion  their  divine  origin,  he  defended  them  with  a 
warmth  which  on  other  occafions  he  feldom  manifefted. 


XXV.  Hi/lory  of  the  Art  of  Dyeing,  from  the  earlieji  Ages, 

By  J.  N.  Bischoff  #. 

I  X OWEVER  ufeful  and  laudable  may  be  the  exertions  of 
ihofe  who  trace  back  the  various  fteps  by  which  the  arts  have 
rifen  from  infancy  to  a  ftate  of  improvement,  and  who  en¬ 
deavour  to  throw  light  on  the  periods  of  their  invention,  and 
to  explain  the  means  and  accidental  circumftanoes  by  which 
they  have  been  brought  to  perfection,  it  muft  be  allowed  that 
this  talk  is  attended  with  great  difficulty  as  wre!l  as  uncer¬ 
tainty.  Such  inventions,  in  general,  have  had  fo  rude  an 
origin,  that  mankind  did  not  think  them  worth  their  atten¬ 
tion  till  they  had  attained  to  a  certain  degree  of  perfection. 
This  difficulty  feems  in  particular  to  occur  in  regard  to  the 
origin  of  dyeing,  as  it  appears  to  be  much  anterior  to  the 
oldeft  of  the  antient  writers  with  which  we  are  acquainted. 
Every  thing,  therefore,  that  can  be  faid  on  the  fubjeCt  muft 
be  founded  on  conjeCture. 

In  my  opinion  the  origin  of  dyeing  may  be  afcribed  to  that 
natural  vanity  inherent  in  human  nature,  and  which  infpires 
mankind  with  a  defire  to  pleafe,  and  to  diftinguifti  themfelves 
above  others.  The  effects  produced  by  the  juice  of  certain 
plants  or  berries  when  bruiled,  by  the  rain  on  different  kinds 
of  earth,  or  by  the  blood  of  animals  applied  to  cloth,  fug-* 
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gelled,  in  all  probability,  the  firft  idea  of  this  art;  and  the 
above  fubftances  were,  no  doubt,  the  firft  dye* fluffs  with 
which  the  inventors  ornamented  their  clothing  made  of  (kins. 
When  thefe  appeared  among  their  neighbours  with  their 
parti-coloured  garments,  a  fpirit  of  imitation  would  natu¬ 
rally  be  excited  among  the  latter;  and  this  paftion  would 
induce  them  to  find  out  better  dye-fluffs;  fuch  as,  by  imi¬ 
tating  the  bluenefs  of  the  fky,  or  the  beautiful  tints  of  birds 
and  flowers,  might  enable  them  to  outfhine  thole  who  had 
preceded  them  in  this  new  art. 

But  it  would  foon  be  obferved  that  this  beauty  was  of  fhort 
duration,  and  that  it  was  neceffary  to  renew  the  tints  by  a 
frefh  application  of  the  colouring  fubftances.  The  many 
experiments  which  mankind  might  eafily  make  while  they 
lived  under  the  freedom  of  the  early  ages,  and  perhaps  fome 
fortunate  accident,  may  have  at  length  taught  them  how  the 
colours  could  be  fixed,  by  preparing  their  fkins  with  falls  and 
other  fubftances  of  the  like  kind. 

As  mankind  began  to  multiply,  new  wants  were  created, 
employments  were  increafed,  and  thofe  devoted  to  the  fer- 
vice  of  religion  began  to  be  diftinguithed  by  a  certain  kind 
of  drefs  from  the  other  claffes  of  fociety.  Hence  arofc  par¬ 
ticular  ranks  and  conditions,  to  which  certain  diftinguifbing 
marks  were  afligned  according  to  their  functions ;  and  for 
this  purpofe  no  better  or  more  certain  means  could  be  found 
than  diverfity  of  colours.  In  the  earlieft  ages,  therefore,  par* 
ticular  colours  were  allotted  to  the  leaders  of  armies,  judges, 
and  priefts  5  and  for  feftivals,  funerals,  and  religious  cere¬ 
monies. 

Mankind  would  now  begin  to  conftder  dyeing  as  an  art 
not  merely  calculated  to  gratify  vanity  or  to  give  pleafure  to 
the  eye,  but  as  an  invention  of  the  utmoft  utility  to  fociety. 
No  longer  contented  with  the  dye-ftuffs  furnifhed  by  vege¬ 
tables  and  land  animals,  they  began  to  fearch  even  the  ocean, 
with  which  they  were  become  more  familiar,  and  difcovered 
a  fubftance  proper  for  dyeing  purple, — the  firft  colour  refpedt- 
ing  the  origin  of  which  we  find  any  certain  information  in 
the  monuments  of  antiquity.  Almoft  all  thofe  antient  au¬ 
thors  who  fpeak  of  this  invention,  afcribe  it  to  love  and  a 
Vol.  IX.  C  c  fhepherd’s 
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fhepherd’s  dog.  The  dog  happening  to  take  in  his  mouth 
a  {hell-fifh  which  he  found  lying  on  the  fand,  his  mouth 
became  coloured  with  the  purple  juice  it  emitted.  The 
fhepherd’s  fweetheart  having  feen  this  colour,  was  fo  flruck 
with  it,  that  flie  requefted  her  lover  to  procure  her  a  drefs 
dyed  with  it.  In  confequence  of  this  requell  the  fhepherd 
endeavoured  to  find  out  the  fub  ft  a  nee  which  had  produced 
fuch  a  beautiful  colour,  and  by  thefe  means  difeovered  the 
art  of  dyeing  purple  *.  Some,  however,  aferibe  this  inven¬ 
tion  to  a  Tyrian  named  Hercules,  who  prefented  the  refult 
of  his  firft  experiment  to  the  king  of  Phoenicia,  who  was 
fo  captivated  with  it,  that  he  made  purple  one  of  his  prin¬ 
cipal  ornaments  f.  The  lalb  opinion  appears  to  be  the  more 
probable,  as  the  former  fable  may  have  originated  from  a 
play  on  words ;  for,  as  dog  and  colour  are  exprefled  in  the 
Syrian  language  by  the  fame  word  J,  the  Greek  writers,  who 
borrowed  this  (lory  from  the  Syrians,  and  the  Romans  who 
copied  the  Greeks,  might  eafily  have  been  led  into  an  error. 

That  a  Tyrian  was  the  inventor  of  purple,  is  unanimoufly 
alferted  by  all  writers;  but  they  differ  in  regard  to  the  time. 
Some  place  the  invention  under  Phoenix,  the  tenth  king  of 
Tyre,  that  is,  about  1500  years  before  the  birth  of  Chrift  §  ; 
others,  in  the  time  when  Minos  reigned  in  Crete,  or  about 
the  year  1439  before  the  Chriftian  aera  ||.  The  period  of  the 
invention,  however,  can  be  better  determined  than  that  of  the 
art  of  preparing  the  colour;  though  the  differtations  written 
by  old  as  well  as  new  authors  on  this  fubjedt  are  fo  nume¬ 
rous  that  they  would  almoft  form  a  fmall  library.  For  the 
fatisfadlion  of  the  reader,  I  (hall  here  give  an  abftradtof  what 
has  been  faid  by  thefe  authors  refpedling  a  colour  which  for- 

*  Caffiodorus,  l!ib.  1.  Var.  Ep.  ii.  Jul.  Pollux,  lib.  i.  4.  Achilles 
Tatius  de  Amor.  Leuc.  et  Clisoph.  lib.  ii.  Ruph.  Volaterrani  Com- 
mentar.  Urban,  lib.  xxvii. 

y  Goguet  de  POrigine  des.  Lois,  des  Arts,  et  des  Sciences,  book  ii. 
chap.  2. 

4  Bochart  de  Animal,  p.  iv.  lib.  v.  cap.  n,  Braun  de  Veftitu  Sacerdot. 
Hebraeorum,  cap.  14. 

••  §  Phoenix  was  the  fon  of  Agenor  and  brother  of  Cadmus  t  the  latter 
came  to  Greece  in  the  year  1519  before  Chrift. 

11  kyoguct  ut  lupra, 

merly 


Hiflory  of  the  Art  of  Dyeing.  203 

merly  was  held  in  fo  much  eftimation;  which  is  mentioned 
fo  often  by  profane  as  well  as  facred  writers;  which  ftill 
makes  a  figure  in  our  poetry,  or  which  is  fo  often  ufed  as  a 
figure  in  common  life,  and  which  many  are  acquainted  with 
only  by  name. 

The  fubftance  employed  for  dyeing  this  expenfive  colour 
was  the  liquor  of  a  kind  of  fhell-fifh  called  by  the  Hebrews 
argaman ,  by  the  Greeks  noptpvpx,  and  by  the  Romans  pur¬ 
pura,  7nurex ,  and  oflrum .  It  has  been  often  defcribed,  and 
the  fliell  of  it  may  often  be  feen  in  collections  of  natural 
curiofities.  There  were  two  kinds  of  this  fhell-fifh,  both  of 
which  were  employed  in  dyeing  purple.  One  of  them,  from 
its  figure,  was  called  buccinum .  The  other  was  the  purple 
fhell-fifh  properly  fo  called  ( purpura ,  pelagium),  and  con¬ 
fided  of  feveral  kinds,  fome  of  which  were  fitter  than  others 
for  dyeing f.  The  heft  were  found  in  the  neighbourhood  of 
Tyre,  on  the  coaft  of  Gaetulia,  and  near  Lacedemon.  It  is 
defcribed  by  Pliny  in  the  following  manner  J: 

(C  The  purple  fhell-fifh  has  a  conical  fhell  furrounded  with 
a  feven-fold  row  of  prickles  which  proceed  to  the  mouth, 
through  which  the  animal  can  project  its  tongue.  The  latter 
is  as  long  as  the  finger,  and  fo  hard  that  it  can  penetrate  the 
(hells  of  other  fifh  and  nourifh  itfelf  on  their  fubftance.  This 
alfo  affords  an  eafy  method  of  catching  it.  The  fifhermen 
take  a  net  with  wide  mefhes,  into  which,  inftead  of  bait,  a 
few  mufcles  are  put.  As  foon  as  thefe  are  immerfed  in  the 
water  they  again  become  frefb,  and  when  the  purple  fifh 
obferve  that  they  open  their  (hells  they  thruft  their  tongue 
into  them  ;  but  fcarcely  do  the  mulcles  perceive  this  when  they 
again  fhut  their  (hells,  and  in  that  manner  they  are  caught. 

“  In  frefh  water  thefe  fhell-fifh  foon  die ;  but  they  can  live 
fifty  days  on  their  own  faliva.  In  the  fpring  they  emit  a  fort 

*  Michaelis  ufed  to  obferve  in  his  le&ures,  that  this  word  formerly 
fignified  a  funeral  monument. 

•f  Piinius,  Hift.  Nat.  lib.  ix.  c.  36. 

X  A  more  circumftantial  account  may  be  found  in  the  following 
fcarce  works  :  Fabti  Column a  Lyncai  Purpura  cum  fig,  an .  Romae  j6i6. 
4to.  ;  and  G.  Qotlob Richter  Progr,  de  Purpura1  anti  quo  ct  novo  Pigmento. 
C'o-’t.  1741.  4tQ. 
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of  white  (limy  matter,  and  at  that  period  they  no  longer  pro¬ 
duce  purple :  they  muff  therefore  be  caught  before  that  time 
or  after  the  dog-days  *  *9 

The  animal  itfelf  con  fids  of  three  parts  ;  between  the  two 
firft  is  found  the  valuable  liquor,  to  the  quantity  of  a  few 
drops,  in  a  white  receptacle.  This  liquor  the  animal  emits 
with  its  life,  and  is  loft  when  it  dies  (lowly  f.  They  are 
therefore  caught  alive,  and  killed  by  a  blow  £.  When  a 
fufficient  quantity  of  the  liquor  has  been  obtained,  a  little  fait 
is  added  to  it,  and  it  is  fuffered  to  (land  three  days.  The 
-  mafs  mud  then  be  boiled  a  certain  time  in  a  leaden  veffel 
over  a  dow  fire,  and  the  fleffty  particles  which  doat  at  the 
top  mud  from  time  to  time  be  (cammed  off.  It  is  then  kept 
for  ten  days,  after  which  the  colour  is  tried  on  a  bit  of  pure 
wool,  and  the  colour  is  boiled  till  it  no  longer  appears  red, 
but  has  a  blueifh  cad. 

Thus  far  the  procefs  for  preparing  the  liquor  feems  to  have 
been  the  fame  among  all  the  antient  nations.  But  in  the 
operation  for  dyeing  there  appears  to  have  been  fome  differ¬ 
ence.  The  Jews  immerfed  the  wool  in  lime-water  before 
it  was  dyed,  and  then  walked  it  in  a  1  ey  § . 

I  am  of  opinion  that  among  other  nations  the  wool  was 
fubjecffed  to  a  fort  of  boiling,  and  that  the  antient  authors 
have  omitted  to  mention  this  circumltance,  as  well  as  other 
proceffes,  merely  becaufe  they  were  things  univerfally  known. 
At  any  rate,  the  fir  ft  ground  of  the  colour  was  given  to  the 
wool  by  means  of  a  kind  ol  lea- weed  ( fucus  marinus ),  and 
then  it  was  dyed,  Hence  the  colour  acquired  the  name  of 
fucus\\.  Alkanet  ( anchufa )  was  alfo  employed  to  lay  a 
foundation  for  the  purple 

Pliny,  lib,  ix.  c.  38, 
f  Ibid.  c.  36.  Ariftotle,  v.  5. 

+  This,  in  my  opinion,  may  ferve  to  explain  a  paffage  in  Homer’s  Iliad, 
book  v.  ver.  S3,  where  it  is  laid  of  a  perfon  killed  in  battle,  “  His  eyes 
were  clofed  by  purple  death  that  is  to  fay,  “  the  death  @f  the  purple 
Ihell-filh  afpeedy  death.  A  like  paffage  is  found  in  the  JEneid,  bookix. 
v.  340.,  which  mav  be  explained  in  the  fame  manner. 

§  Braun  de  Veftitu  Sacerdotum  Hebra;orum,  p,  261, 

||  Pliny,  c.  xx vi.  xc.- 
<1  Ibid-  c.  xxii.  1 7. 

The 
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The  Tyrians  gave  the  firft  ground  of  their  purple  dye  by 
the  unprepared  liquor  of  the  purpura ,  and  then  improved  or 
heightened  it  by  the  liquor  of  the  huccinum.  In  this  manner 
they  prepared  their  double  dyed  purple  %  purpura  dihapha , 
which  was  fo  called  either  becaufe  it  was  immerfed  in  two 
different  liquors,  or  becaufe  it  was  firft  dyed  in  the  wool  and 
then  in  the  yarn.  i 

The  Greeks,  according  to  the  account  of  a  certain  Demo¬ 
critus,  poured  the  liquor  as  it  came  from  the  fire  into  a  veffel, 
immerfed  the  wool  in  it,  and  fuffered  it  to  remain  in  that  ftate 
a  day  and  a  night.  Between  this  method  and  that  of  the 
Romans  there  feems  to  be  no  effential  difference.  The  latter, 
according  to  Pliny,  fuffered  the  wool  to  remain  in  the  liquor 
five  hours,  after  which  they  dried  it:  thev  then  immerfed  it 
in  the  liquor  again,  and  continued  in  this  manner  till  it  had 
imbibed  all  the  dye.  The  liquor  of  the  huccinum  alone  gave 
a  falfe  dye;  it  was  therefore  neceffary  to  fix  it  by  the  liquor 
of  the  purpura  in  order  to  render  it  durable. 

To  fifty  pounds  of  wool  two  hundred  of  the  liquor  of  the 
huccinum ,  and  a  hundred  and  ten  of  that  of  the  purpura  f, 
were  employed.  By  thefe  means  the  wool  acquired  a  colour 
like  that  of  the  amethyft,  and  thence  it  had  its  name. 

The  colour  called  conchylium  \  was  dyed  almoft  in  the 
fame  manner,  only  that  none  of  the  liquor  of  the  huccinum 
was  employed  ;  that  half  as  much  of  the  liquor  of  the  purpura 
was  ufed  as  in  the  former  cafe :  and  that,  befides  this,  it  was 
mixed  with  one  half  urine  and  water.  This  colour,  there¬ 
fore,  was  brighter  and  cheaper  than  the  other  §. 

Thefe  are  all  the  different  methods  of  dyeing  purple  among 
the  antients.  But  befides  thefe  the  antients  were  acquainted 
alfo  with  the  method  of  dyeing  with  kermes  ( cufculium ,  graines 

'*  Pliny,  lib.  ix,  c.  17, 

•fin  Pliny’s  time,  100  pounds  of  the  liquor  of  the  pelagium  or  of  the 
purpura  could  be  purdialed  for  50  denarii,  about  1 /.  105.  The  liquor 
of  the  huccinum  was  double  that  price. — See  Pliny,  lib.  ix.  c.  40. 

+  This  colour  was  alfo  called  hyacinthus ,  -  ceruleus ;  the  |ews  gave  it  the 
none  of  thechelet,  from  which  LOtichylium  is  Paid  to  be  derived.  The  fhelj- 
tifh  which  furnifhed  t-hc  dye  was  called  chihcon.  See  Braun,  i.  12. 

§  Latter  writers  confider,  but  improperly,  thefe  two  colours  to  be  the 
fame. 


d*  ec  aria  te) 
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d* e carl ate)  a  fcarlet  colour*,  called  in  the  Bible  tholaat 
fehani  {color  em  cocchieum) ,  which  they  held  in  high  eftima- 
tionf.  Whether  the  fcarlet  of  the  antients  was  the  fame 
as  ours,  cannot  be  eafily  determined,  but  we  are  told  by  Pliny 
that  it  was  a  very  agreeable  rofe  colour. 

All  thefe  dyes,  the  preparation  of  which  I  have  here  de- 
fcribed,  are  frequently  confounded  by  antient  authors,  who 
often  give  the  name  of  purple  to  all  red  colours  and  from 
this  circumflance,  and  from  that  of  various  other  colours 
being  produced  by  the  mixture  of  the  before-mentioned  four 
kinds  of  dye,  the  confufion  and  uncertainty  which  prevails 
on  this  fubjedt  have,  in  my  opinion,  arifen.  But  this  uncer¬ 
tainty  might  perhaps  be  in  fomemeafure  removed  by  making 
the  following  diflin&ion.  The  purple  colours  of  the  antients 
were : 

I.  Simple  Purple  Colours. 

i  ft,  The  Tyrian  §  or  twice  dyed  purple,  purpura  Tyria 
dibapha ;  becaufe,  as  above  faid,  it  was  neceflary  that  the 
cloth  or  wool  fhould  be  immerfed  in  two  different  liquors. 
This  was  the  purple  properly  fo  called.  The  colour  was  a 
dark  red,  like  that  of  curdled  blood ;  but  it  (hone  with  moft; 
fplendour  when  one  looked  at  the  cloth  from  the  bottom  up-r 

r  Whether  this  be  the  fcarlet  mentioned  in  Genets,  xxxviii.  *7 — 30, 

I  cannot  determine.  It  is  thus  t  ran  fluted  in  the  Septuagint. 

t  I  fhall  have  occafion  to  fpeak  further  of  this  dye-ftuff;  I  fliall  here 
only  obferve  that  the  Romans  procured  their  kermes  chiefly  from  Galatia, 
the  African  provinces,  and  Lufitania. 

+  It  was  in  general  a  proverbial  mode  of  exprdfion  among  the  antients, 
when  they  wifhed  to  deferibe  any  thing  red,  to  compare  it  to  the  Tyrian 
dye.  Frequent  inftances  of  this  may  be  found  in  the  Greek  and  Latin 
dramatic  wi iters.  See  Le  Clerc’s  Biblioth.  Choifie,  tom.  xx.  p.  1S6 — 194. 
We  are  told  bv  iElian  that  the  Lacedemonians  ufed  purple  clothes  in  war 
to  prevent  the  blood  from  being  feen  ;  but  from  the  impoifibility  of  giving 
purple  dreffes  to  a  whole  army,  on  account  of  the  dcarnefs  of  that  colour, 
jfEdian,  no  doubt,  alludes  |p  l'ome  cfieaper  kind  of  red  dye. — Far.  Hijh 
lib,  xv ii.  chap.  6. 

§  This  d'ye  was  not  diitinguifhed  by  the  above  name  merely  on  account 
of  its  being  prepared  by  the  Tyrians,  but  becaufe  thefe  people  obtained  the 
Detl  purple  Ihell-fiih  from  the  neighbouring  fca,  and  becaufe  they  under¬ 
stood  belt,  according  to  the  teftimony  of  all  antient  authors,  the  art  of 
<Leiag  it, 

4.  wards. 
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wards  as  our  dyers  do  when  they  examine  whether  a  co¬ 
lour  be  genuine  or  not. 

Befides  Tyre  -there  were  other  places  celebrated  either  ort 
account  of  their  purple  fhell-fifh  or  their  method  of  prepar¬ 
ing  the  dye.  Ihe  following  are  often  mentioned  in  the  works 
of  the  antients  : 

The  Gcetulian  purple,  for  which  the  fhell-fifh  found  on  the 
Gaetulian  coaft  were  employed.  A  great  deal  of  cloth,  &c. 
was  dyed  in  particular  in  the  ifland  of  xMadura  and  Porto 
San&o,  which  on  that  account  were  by  the  antients  called 
the  Purple  Iflands  ( InjultB  f  urpuvin.es  f)* 

The  Lacedemonian  J. 

1  he  1  arentine.  This  had  fomewhat  brighter  fhades  §. 

At  firft  thefe  kinds  of  purple  were  exceedingly  rare  at 
Rome,  but  under  Auguftus  they  became  the  fafhionable  co¬ 
lours  ;  though  a  pound  of  purple  wool  could  not  be  procured 
for  lefs  than  a  thoufand  denarii,  fomewhat  more  than  32/, 
fterling.  The  almoft  incredible  prices  at  which  this  purple 
was  fold  among  the  antients,  is  to  be  underftood,  in  ge¬ 
neral,  as  applicable  to  thefe  kinds,  as  the  others  were  much 
cheaper. 

2d,  Amethyft  colour  {color  amethyjlinus ),  the  preparation 
of  which  I  have  defcribed  as  above.  It  was  not  luch  a  dark 
red  as  the  firft  kind,  but  inclined  fomewhat  to  blue,  like  the 
colour  of  the  precious  ftone  from  which  it  takes  its  name. 
This  colour  alfo  had  its  different  fhades,  according  to  which 
it  was  called  fometimes  color  jantbinus  ||,  and  fometime^ 
fuccinus  . 

3d,  Hyacinth  colour  {color  cojiclyhus  ,hyacinthus ,  cceruleus ). 
In  the  Bible  this  colour  is  called  thechelet ,  from  which  the 
Latin  word  conchylium  is  faid  to  be  derived.  As  this  colour 
did  not  require  fo  much  purple  liquor,  it  was  not  fo  dear  as 
the  former  colours;  and  in  the  time  of  Julius  Caifar  a  poufid 
of  it  ooft  only  100  denarii,  5/.  fterling.  It,  however,  was 

*  Seneca  Natur.  Queft.  i.  5.  f  Pliny’,  vi.  32. 

+  Pliny,  xxi.  8.  §  Ibid.  ix.  39. 

]|  Prom  jk r,  a  kind  of  violet,  which  had  an  appearance  fimilar  to  this 

colour 

•j  L.  70.  Digeft.  de  Legations* 


not 
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not  dark  red,  but  had  a  blueifh  caft*.  Pliny  mentions  three 
fhades  of  it,  one  of  which  he  compares  to  the  night- violet, 
viola  ferotina . 

II.  Compound  Furple  Colours. 

i  ft,  Color  Tyriamethyjlus.  This  was  a  mixture  of  the 
Tyrian  purple  with  the  amethyft  colour,  as  the  name  indicates. 

2d,  Color  byfginus  f  was  compofed  of  the  fcarlet  and 
Tyrian  purple  colours. 

Thefe  are  the  colours  which,  in  the  works  of  the  antients, 
are  particularly  diftinguifhed  by  the  name  of  purple.  As  no 
fpecimcnsof  them  have  been  preferved,  we  muft  be  contented 
with  the  deferiptions  given  of  them  by  Pliny  and  others;  and 
it  would  be  fruitlefs  to  attempt  to  obtain  a  more  accurate 
knowledge  of  them  £. 

Of  their  durability,  Plutarch  gives  a  remarkable  inftance 
in  the  life  of  Alexander.  This  prince,  it  is  faid,  found  in  the 
treafury  of  the  Perfian  monarch  a  large  quantity  of  purple, 
180  years  old,  which  ftill  retained  all  its  beauty;  and  the 
caufe,  according  to  Plutarch,  was,  that  it  had  been  prepared 
with  honev. 

j 

As  the  antients  had  no  colour  equal  to  the  purple  in  beauty, 
durability,  and  coftlinefs  §,  it  is  not  furpriling  that  they  en- 

*  For  this  reafoti  it  was  called  color  di  lulus,  abluius ,  and,  at  laid,  blutus, 
of  which  the  french  have  made  bleu,  the  Englifh  blue,  and  the  Germans 
blau  — Braun  ut  J'upra ,  c.  xiii.  Claud.  Salma/,  ad  'Tertulliun  de  Pallia , 
p.  iSg. 

+  Pliny,  lib.  ix.  c.  41.  deduces  this  name  from  a  certain  flower  whick 
had  a  fimilar  colour. 

+  It  is  here  neceflary  to  notice  fume  terms  of  art  relpe&ing  this  colour,' 
which  oft  eh  render  the  meaning  of  the  antient  authors  obfeure.  The 
purple  liquor  was  called  flos,  ros,  fames,  •virus  ;  when  prepared  for  dyeing, 
figmenium,  medicamcn ,  jus,  in  Greek  f(«a.  Liquor  not  yet  ready 

for  dyeing  was  called  rudia  meaicamenta ,  immatura  et  •. vindis  cordina  ;  a 
perfect  dark  red  Tyrian  colour  was  diftinguiihed  by  the  appellation  of 
coin'  prtjfu s fat u ru s ,  jdturatu s ,  oncratus,  fdenus,  adjiri flits,  aujlerus,fupcrbus , 
•vepetus  j  a  bright  fiery  red  colour  color  exon  trains,  excitants ,  darns ,  acutus, 

•, vigidus ,  d’lutus ,  abluius,  blulus. 

§  See  Plato  de  Repub.  lib.  iv.  p.  449.  edit.  Logd. 

The  learned  tranflator,  Marfilius  Ficinus,  has  rendered  this  paflage  fo 
confuted,  that  without  the  help  of  the  Greek  text  it  is  not  poilible  to  un¬ 
derhand  ir.  Thus,  for  example,  he  tratniktes  the  w«rd  which  hg- 

niiies  a  dyer,  by  Julio. 
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-nob led  it  by  the  particular  purpofes  lo  which  it  was  deftined. 
Jn  the  earlieft  periods,  and  immediately  after  its  invention, 
it  was  confidered  as  the  favourite  colour  of  the  gods.  Nay, 
the  Deity  himfelf  feems  to  have  conformed  to  the  wcaknefs 
and  ideas  of  man  by  choofing  it  to  be  the  mod  diftinguifhed. 
ornament  of  his  houfe  and  his  minifters  *.  ‘ 

As  the  power  and  rcfpedl  of  kings  increafed,  it  was  made 
a  fymbol  of  majeftyf;  and  this  was  carried  fo  far,  that  in 
the  time  of  the  emperors  it  was  confidered  as  a  particular 
right  belonging  to  the  princes  of  the  imperial  houfe;  fo  that 
immediately  after  their  birth  they  were  wrapped  in  purple 
fwaddling-clothes,  and  by  thefe  means  obtained,  as  it  were, 
a  title  to  the  empire.  Nay,  it  wras  confidered  as  an  almofi: 
indifpenfable  ceremony  in  the  choice  of  an  emperor  J  that 
the  fuccefsful  candidate  fhould  be  clothed  in  purple;  and  we 
have  inftances  of  the  foldiers,  when  nothing  ell e  was  at  hand, 
tearing  the  purple  from  their  ftandards  and  wrapping  it  round 
the  newly  chofen  emperor. 

In  free  republican  Hates  this  colour  was  a  mark  of  the 
higheft  official  dignity.  Thus  the  fupreme  magiftrates  at 
Koine  were  diftinguifhed  by  broader  or  narrower  purple 
ftripes  {lati  et  angujTi  clavi),  with  which  their  clothes  were 
bordered  behind  and  before.  Hence  it  happened  that  purple, 
which  every  one  had  been  before  at  liberty  to  ufe,  was  by  the 
emperors  made  a  regality;  and  when  aftumed  by  private  per- 
fons,  or  when  a  piece  of  purple  was  applied  to  another  colour, 
this  crime  was  punifhed  with  death  as  a  kind  of  high  treafun§. 

'*  Exodus,  xxvi.  1.  xxviii.  5,  6,  8.  xxxviii.  iS.  xxxix.  8.  Luther 
tranfiates  the  word  the.hdct  very  improperly,  yellow  filk,  which  properly 
is  fky  blue,  or  hyacinth  colour,  and  a  kind  of  purple,  as  I  have  already 
obferved 

-f-  Hence  purple  is  called  facer  murex  in  the  Laws,  Tit.  c.  de  Veftib. 
holober.  et  Inti  net' one  facri  Muticis ;  and  hence  the  exprefixon  odor  arc  pw- 
fur  am,  lib.  iv.  c.  dc  Conful- —  See  G.  Lancirol^us  de  Rebus  deperditis, 
p.  i,  tit.  46.  c.  Commcntar.  Salmuth. 

1  Conftamine  VI  L  a  Gieek  emperor  of  the  tenth  century,  from  this 
ceremony  got  the  title  of  Torphyxogmnetes  \  that  is,  born  in  purple. 

§  This  is  mentioned,  for  the  firlf  time,  respecting  Nero,  in  the  life  of 
that  emperor,  bv  Suetonius.  Vila  Neronis ,  c.  22.  h,  5.  c.  Quae  res  venire 
:»on  poif.  L-  iii.c,  de  Yeikb.  holoberis. 

Vol.  IX.  D  d  •  In 
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In  every  province,  and  particularly  in  Phoenicia,  there  were 
certain  houfes  for  dyeing  purple  belonging  to  the  emperors, 
and  each  of  thefe  was  under  the  infpection  of  an  overfeer 
( procurator  baphiorum ),  whole  chief  bufinefs  wras  to  take  care 
that  the  articles  were  well  dyed.  Thefe  overfeers  were  alfo 
under  the  infpedlion  of  a  comes  facrarum  largitionum  *. 
Neither  the  dyers  nor  their  children  durft  follow  any  other 
occupation,  but  formed  a  .  peculiar  tribe  and  had  their  own 
fymbol,  which  was  a  fmall  bafket  containing  purple  woolf. 

Though  the  art  of  dyeing  purple  was  fo  highly  efteemed 
and  fo  much  p  radii  fed,  it  was  at  length  forgotten  in  the  well 
and  afterwards  in  the  eaft,  fo  that  the  learned  confukr  it  as 
now  totally  loft’  while  others  doubt  whether  fuch  a  colour 
ever  exifted,  and  whether  it  was  poflible  to  prepare  it  from 
the  liquor  of  a  fhell-fifh  J.  But  thefe  opinions  are  evidently 
refuted  by  the  unanimous  tellimony  of  anticnt  authors,  and 
particularly  by  the  experiments  and  attempts  which  have  been 
made  by  the  moderns  to  revive  this  art. 

Thomas  Gage  fpeaks  of  a  fhell-fifh  of  this  kind  found  in 
the  neighbourhood  of  Nicoya,  a  fmall  Spanifh  town  in  South 
America,  which  has  all  the  properties  of  the  purple  fhell-fifh 
defcribed  by  Pliny  and  other  antient  authors.  The  Spaniards 
dyed  with  it  Segovian  cloth,  which  coil  twenty  crowns 
per  ell. 

About  the  year  1686,  a  Mr.  Cole  difcovered  on  the  coafl 
of  Somerfetfhire  a  fhell-fifh  of  the  like  kind§.  Plumier  alfo 
found  at  the  Antilles  the  fame  fpecies,  which  he  calls  pijfeurs , 
becaufe  they  can  fpirt  the  fea  water  from  them  to  a  great 
diftance  |] . 

We  have  sti  account  of  nine  places  of  this  hind  for  dyeing  purple  : 
1  ft,  Calabria ;  2d,  Dalmatia;  3d,  Iftria;  4th.  Sicily;  5  th ,  Africa;  6th, 
Tripoli;  7th,  Gallia;  8th,  The  Halearian  iflands ;  9th,  Gallia  Narbouenfb. 
—See  Quid.  Pancirollus  Not  it  la  Imperii,  lib.  ii .  39. 

f  Zanp,  in  his  L.cttere  qdelP  Agricultura,  lett.  i.  p.  57.  fpeaks  of  a 
tornb'done  with  the  infcription  M.  Tullio  Purpurario.  Gruter  has  inferted 
three  of  the  fame  kind  in  his  collection. 

X  For  example,  Jacobfon  in  his  Schauplatz  der  Zeugmanufaduren  in 
Deutfchland.  vol.  i.  part  to. 

§  Philofophical  Tranfadions  for  1685,  No.  197.  Act  a  Kruditorum  for 
5686,  p.  620. 

I[  Leipzeger  Sam  ml  ungen  for  the  year  1746,  p.  274, 

Moft 
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Moil  of  the  experiments  in  regard  to  this  purple  were 
made  by  Reaumur*  and  Du  Hamel f.  The  latter  found  a 
buccinum  on  the  coaft  of  Poitou  ;  but  in  particular,  certain 
balls  (haped  like  an  egg,  which  he  calls  -purple  eggs,  and 
which  contained  a  yellowifh  liquor.  This  liquor,  when 
dropped  on  a  piece  of  linen,  gave  it  a  pale  yellow  colour  ; 
but  in  a  few  minutes,  to  his  great  aftoniflirnent,  it  changed  to 
all  the  (hades  of  yellow,  green,  and  thy- blue,  till  it  at  length 
was  converted  into  purple.  The  experiment  mud  be  made 
in  the  open  air;  and  Du  Hamel  obi’erves  that  the  fun-beams 
contribute  a  great  deal  to  the  durability  and  darknefs  of  the 
colour. 

That  this  great  influence  of  the  fun-beams  on  the  purple 
was  not  unknown  to  the  antients,  is  proved  by  the  account 
left  us  of  this  colour  by  a  Greek  female  author  J,  and  which, 
in  all  probability,  firft  induced  the  above  writers  to  undertake 
their  experiments.  As  the  paflage  which  contains  this  in¬ 
formation  §,  and  which  was  painted  out  to  me  by  a  friend, 
deferves  to  be  better  known,  I  (hall  here  fubjoin  the  follow¬ 
ing  tranflation  of  it : 

<e  Thejr’hoenicians  at  prefent  (in  the  nth  century)  catch 
this  animal  (the  purple  fhell-fifli)  in  the  following  manner, 
and  give  with  it,  to  wool,  fuch  a  beautiful  colour  that  the 
deceived  eye  mi  flakes  it  for  flowers. 

C£  They  form  a  throng  rope,  of  confiderable  length,  made 
of  twilled  rufhes,  fattened  together  with  knots,  fo  as  that  they 
can  let  it  down  into  the  fea.  To  this  rope  they  attach  b  a  fleets 
made  of  rufhes  or  reeds  plaited  through  each  oilier.  Thefe 

*  Memoires  de  PAcad.  des  Sciences  for  1711,  p.  1S1. 

f  Ibid.  for. the  year  1736,  p.  49. 

I  Eudocia  MacrembolitilTa,  a  daughter  of  the  Greek  emperor  Con- 
ftantine  VUI.  who  lived  about  thy  end  of  the  tenth  century.  Her  book, 
which  is  called  imia,  contains  -very  interefting  information  refpedfing  cele¬ 
brated  perfons  of  every  condition,  with  other  things  worthy  of  notice.  It 
was  prderved  in  manufeript  in  the  king’s  library  at  Paris,  but  intended  for 
publication. — See  Anjeltn.  Bandurins  Not.  ad  Antiq.  Polit .  p.  S  1 S  3  Fabrieii 
Bib.  Gra’ca,  vol.  vi.  p.  715  ;  I.  Cb.  Wolf  Fragment  a  Mulitrnm  Greer  a- 
rum ,  p.  30;  and  Catalog.  Feminarum  olim  illuft.  under  the  head  Endo  ia. 

■  §  Du  Frefne  has  inferted  it  in  the  appendix  to  his  GloJTarium  under  the 
word 

D  d  2  bafkets 
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bafkets  have  fpikes  at  the  mouth;  for  the  points  of  the  rubies 
or  reeds  all  run  towards  each  other  inwardly,  fo  that,  when 
looked  at  from  without,  the  entrance  feems  ealy,  but  when 
the  fifti  have  crot  into  it  thev  cannot  return  *.  Thefe  bafkets 

O  J 

the  fifhermen  let  down  to  the  rocks,  fattening  to  the  upper 
end  of  the  rope  a  piece  of  cork  that  it  may  float ;  and  in  this 
manner  they  are  left  night  and  day,  and  when  the  bafket  is 
drawn  up  it  is  found  to  be  full  of  the  purple  fhclUfifh.  dhe 
animals  are  then  cut  in  pieces,  and  when  freed  from  dirt 
are  falted)  after  which  they  are  thrown  into  a  kettle  over 
the  fire*  When  heated  the  blood  fcparates  itfelf,  becomes 
fluid,  and  begins  to  throw  up  fcum  ;  a  part  of  it  turns  red  and 
another  blue,  and  another  afllimes  fome  other  colour.  If  a 
piece  of  cloth  be  now  put  into  this  liquor, it  acquires  tiie  fame 
colour  after  it  is  thoroughly  impregnated  with  it. 

44  The  purple  colour  does  not  acquire  all  its  brilliancy  til! 
it  has  been  expofed  to  the  fun  ;  for  the  rays  of  that  luminary 
give  it  more  brightnefs,  and  render  the  colour  darker ;  and 
its  fplelidour,  by  the  cel ettial  fire,  is  brought  to  the  greateft: 
perfebtion.” 

This  paflage,  combined  with  the  ne'weft  difcoveries  and  a 
little  practice,  might  eafily  enable  us  to  prepare  purple  as 
beautiful  as  that  of  the  aillients.  But  the  perfection  to  which 
other  dyes  have  been  brought,  and  the  dye-fluffs  difeovered 
in  modem  times-,  render  this  method  of  dyeing  unnecefiary. 
One  might  alnioft  be  induced  to  believe  that  the  antients 

O 

had  no  other  colours  befides  purple  ;  but  the  contrary  is 
proved  by  the  whole  hiftory  of  antiquity.  Nay,  it  is  probable 
that  they  had  other  colours  before  purple,  only  they  were 
either  not  fo  durable  or  fo  pieafing  to  the  eye,  and  therefore 
the  antient  writers  did  not  think  it  worth  their  while  to  fay 
any  thing  refpedting  them. 

The  Greeks,  about  the  period  of  Alexander  the  Great,  and 
under  his  fucceflors,  firft  began  to  render  black,  dark  blue, 
yellow,  and  green  dyes,  <k c.  more  beautiful,  and  to  learn  ihe 
art  of  fixing  them  on  linen  t.  We  find,  however,  am  on  n* 

his  is  exa£tly  the  form  of  fome  balkets  made  at  preitnt  for  catching  fdlu 
+  See  Pliny,  lib.  xix.  c.  x.  Zano,  Letterc  dell'  Agricult.  tom.  iii.p.  2, 
let  6.  p*  153.  Chambers’s  Univerfai  Dictionary,  under  the  head  Dyeing. 

the 
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the  various  companies  eftablifhed  by  Numa  at  Rome,  a  dyers* 
company,  collegium  tintlorum ;  but  thefe  I  con  (icier  to  have 
been  at  firfi:  purple  dyers*.  Afterwards  the  art  of  dyeing  con- 
tinued  to  increafe  among  the  Romans,  and  they  began  to  di¬ 
vide  colours  into  general  ( principals )  and  particular  ( minus 
principales ),  according  as  they  were  ufual  among  both  (exes, 
or  were  exclusively  worn  by  either  f.  Thus  the  antient  au¬ 
thors  frequently  speak  of  the  colours  by  which  the  four  dif¬ 
ferent  parties  (fattiones)  at  the  Circenfian  games  were  diftin- 
guifhed  from  each  other,  and  which,  on  that  account,  were 
called  the  colores  circenjts .  Thefe  were  green  {color  pragmas) , 
aurora  colour  (: rujjatus ),  afli  colour  (‘ venetus\ ),  and  white  §• 

But  the  art  of  dyeing  was  not  confined  merely  to  the  Phoe¬ 
nicians,  Hebrews,  Greeks,  and  Romans ;  it  was  food  com¬ 
municated  to  other  nations,  each  of  which  employed  for  this 
purpofe  fuch  minerals  and  plants  as  their  different  countries 
produced.  According  to  the  account  of  Pliny  j|  and  other 
authors,  the  Gauls  who  inhabited  beyond  the  Alps  dyed  die 
molt  beautiful  purple  and  other  colours  with  herbs  ;  but  they 
were  not  acquainted  with  a  method  of  fixing  them.  We  are 
Plutarch  in  the  Life  of  Numa. 

T  Thus,  for  example,  yellow  was  commonly  ufed  as  the  colour  of  the 
veila  (j2a?mnea )  worn  by  brides  on  the  day  of  their  nuptials,  and  peculiar 
to  the  female  lex  alone. — Pliny ,  lib.  xxi.  c.  8. 

%  This,  in  particular,  was  the  colour  of  the  clothing  of  roar, nets  and 
of  the  fails  of  fhips. 

§  This  colour  afforded  employment  in  particular  to  the  fullones ,  who 
walked  and  fcoured  white  as  well  as  coloured  clothing.  For  this  purpofe 
they  employed  urine,  chalk,  faltpetre,  and  fumigation  with  fulphur.  The 
proceffes  to  be  ufed-were  preferibed  by  a  peculiar  law  (Lex  Metellana )  iffued 
by  the  tribune  Metellus  in  the  year  3  54  after  the  building  of  the  city. 
They  were  required,  in  the  hrft  place,  to  walk  the  clothes  with  Sardinian, 
earth,  then  to  expoie  them  to  the  vapour  of  fulphur,  and  to  fcour  them 
with  unadulterated  Cimolian  earth,  (from  Cimolus ,  one  of  the  i Hands  called 
the  Sporades ,)  which  reftored  the  fplendour  of  the  colour  that  had  been 
deftroyed  by  the  fulphur.  In  the  laft  place,  they  fmoothed  the  pile  of  the 
cloth  with  the  fkin  of  a  hedge-hog  or  the  fuller’s  thiftie  (car  duns  fullonius), 
and  then  prelfed  it.  A  pafihge  in  the  gofpel  according  to  St.  Mark,  c.  ix. 
ver.  3.  alludes  to  this  procefs.  Luther  tranllates  the  word  yv*$ev<;  ( Julio) 
improperly  by  making  it  fignify  <-d>- er.- — Set  Pliny,  xxxv.  17,  and  Scba?t~ 
genu  Autiquitat.  Fullon^e. 

{)  Lib.  xxi i.  cap.  2. 


told 


ti 4  HiJIory  of  the  Art  of  Dyeing* 

told  alfo  by  Tacitus  that  the  German  women  manufactured 
linen  d  relies,  and  dyed  them  of  a  beautiful  purple  red  colour. 
Some,  however,  albert  that  thefe  dyes  were  communicated  to 
the  cloth  merely  by  dipping  it  in  the  blood  of  men  or  of  ani¬ 
mals.  But  this  opinion  is  evidently  erroneous;  as  it  is  im- 
podible  that  cloth  could  acquire  a  good  colour' by  being  dipped 
in  blood ;  and  becaufe  it  is  highly  probable  that  the  Ger¬ 
mans  would  learn  from  their  neighbours  the  Gauls,  with 
whom  they  had  fo  much  intercourfe,  their  art  of  dyeing, 
which  is  fo  highly  celebrated  by  Pliny. 

This  writer  gives  us  a  very  obfeure  description  of  an  inge¬ 
nious- mode  of  dyeing,  which  has  a  near  refemblance  to  our 
cotton  and  flannel  printing,  praefi fed  by  the  Egyptians.  They 
applied  to  the  white  cloth  certain  tinbfures  more  or  lei s  ca¬ 
pable  of  imbibing  the  dyes  {color  em  J'orbentihus  m  e  die  ament  is) , 
and  which  were  not  vilible.  The  cloth  was  then  put  into  a 
boiler  containing  the  dye  or  colouring  composition  ( cortina 
figmenii  ferventis),  and  after  it  was  taken  outfit  appeared  as 
if  painted  with  various  colours.  Thefe -colours  never  faded; 
and  the  cloth,  by  the  boiling,  was  rendered  more  durable*. 

Some  thine;  of  the  fame  kind  is  related  by  Herodotus,  who 
informs  us,  that  certain  people,  who  lived  near  the  Cafpian 
fea,  bv  means  of  the  leaves  of  trees,  which  they  bruiied  and 
ftceped  in  water,  could  form  on  cloth  the  figures  of  animals, 
flowers,  &c.  which  were  as  lading  as  the  cloth  itfelff. 
t  The  art  of  dyeing  was  alfo  in  great  efteem  among  the  Per- 
fians  at  an  early  period.  Nay,  the  Perfian  dyers,  notwith¬ 
standing;  their  being  Mahometans,  have  chofen  Chrift  as 
their  patron  ;  for  they  have  a  tradition  among  them  which 
lavs  that  he  was  of  that  profefiion  J.  On  this  account  they 
call  a  dye-houfe  at  p refen t  Ch rift’s  work- (hop  §.  Among 

*  Plinv,  xxxy*  n.  '  " 

f  The  fame  thing  is  dill  pra&ifed  by  the  fa v ages  in  Chili  with  the 
juice  of  certain  plants,  which  contain  alfo  faponaceous  matter.  —  See  Goguct , 
vol.  ii.  b.  z-.  c.  2. 

f  Sike,  Not.  ad  Ev.ang.  jnfard'ue  S>  d vat  or  is ,  p.  5;,  relates  this  tradition 
in  the  following  manner  : — Chrift  being  put  apprentice  to  a  dver,  his 
matter  dc fired  him  to  dye  fome  pieces- of  cloth  of  different  colours;  Chiift 
put  them  all  into  a  boiler,  and  when  the  dyer  tqgk  them  out  he  was' ter¬ 
ribly  frightened  on  finding  that  each  had  its  proper  colour. 

.  § ,  Angeli  <k  la  Brofte  Le.  trot;  Verge  uni)  under  the  head  Iin&oria  art, 
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the  Chinefe,  Hoang- ti,  one  of  their  earlieft  emperors,  was 
the  firft  who  wore  a  blue  drefs,  as  heino*  the  colour  of  the 
heavens,  and  a  yellow  one,  as  being  the  colour  of  the  earth  *. 
He  alio  caufed  dreffes  of  different  colours  to  be  made  in  imi¬ 
tation  of  flowers  and  birds,  that  they  might  ferve  as  marks  of 
diftinHion  to,  the  high  and  the  low,  the  rich  and  the  poor, 
in  his  empire -j-. 

More  inftances  which  fliow  that  the  art  of  dyeing  was 
held  in  high  efleem  at  an  early  period  among  other  nations, 
might  eafily  be  collected  from  antient  hi ftory  ;  but  what  has 
been  laid  is  fufficient  to  prove  the  great  antiquity  of  it,  and 
how  foon  it  was  fpread  almoft  over  the  whole  inhabited  part 
gf  the  globe.  ,  t 

Tliounh  it  might  be  of  great  utilitv,  and  enable  us  to  ex- 

o  O  j  * 

tend  and  improve  the  art  of  dyeing  as  p  radii  fed  at  prelent,  if 
we  could  procure  a  complete  account  of  all  the  methods  and 
ingredients  employed  by  the  antient  dyers,  the  information 
left  us  by  the  antients  on  this  fubjedt  is  exceedingly  defective 
and  obfcure :  for  their  philofophers  and  hiftorians  did  not 
think  it  worth  their  while  to  give  a  minute  defcription  of 
things  which  were  generally  known  in  their  time  ;  and  be- 
fldes  this,  they  were  too  proud  to  condefcend  to  vilit  tradef- 
men  for  the  purpofe  of  making  themfelves  acquainted  with 
the  proceffes  which  they  followed  in  their  different  arts  J, 
Even  Pliny  deferves  reprehenlion  on  account  of  this  miftaken 
pride  when  he  fays :  ££  I  fnoukl  have  defcribed  the  art  of 
dyeing,  had  it  been  included  among  the  number  of  the  liberal 
arts  §/■ 

As  further  information,  therefore,  is  not  to  be  obtained,  I 
{hall  lay  before  the  reader  the  following  catalogue  of  uye^ 

*  Martini,  Iliftoire  de  la  Chine,  liv.  i.  p.  42.  > 

+  Goguet,  Origine  des  Loix,  vol.  iii.  p.  336. 

+  Of  all  the  antient  philofophers  none  feems  to  have  entertained  mo  e 
juft  ideas  on  this  fub'jeft  than  Socrates,  who  thought  that  the  hand  of  the- 
artift  ought  to  be  guided  by  the  eye  of  philofophv,  and  for  this  reafon  often 
carried  his  fcholars  to  the  worklhops  to  fee  the  different  proceffes  ufed  in 
them.  Some  pleafing  inftances  of  this  may  be  found  in  Xenophon’s  Me¬ 
morabilia. 

$  Pliny,  lib.  xxii,  z, 

.  -  fluff* 
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fluffs  ufed  by  the  antients,  beftdes  the  purple  fhell-fifh  already 
mentioned  : 

1.  Alumen ,  alum.  Pliny  calls  it  an  earthy  fait,  falfugo 
terr/e*  Some  of  it  was  white,  and  fome  blackifh.  The 
former  was  ufed  for  bright,  the  latter  for  dark  colours  *.  It 
mu  ft  not,  however,  be  confounded  with  our  alum,  for  the 
antients  were  not  acquainted  with  the  art  of  lixiviating  falts 
and  making  them  cryftallife.  This  art  was  invented  in  the 
twelfth  century  in  the  eaft,  and  therefore  the  antients  com¬ 
prehended  under  the  name  of  falts  all  faline  bodies  which 
they  found  in  diftricts  impregnated  with  falts  f. 

2.  Anchufa ,  alkanet.  It  was  ufed  for  giving  the  ground 
to  thofe  fluffs  which  were  to  be  dyed  purplifh  red  J.  The 
ladies  among  the  antients  employed  it,  according  to  Suidas, 
as  a  paint. 

3.  The  blood  of  birds  was  ufed  by  the  Jews  §. 

4.  Coccum ,  kermes.  Thofe  obtained  from  Galatia  and 
Armenia  were  confidered  by  the  antients  as  the  belt;  the 
next  were  thofe  brought  from  the  Afiatic  provinces;  theworft 
were  the  Spanifh  ||. 

5.  Oak- leaves  5). 

6.  The  fucus  marinus  (a  kind  offea-weed).  The  Cretan 
wasthebeft;  it  was  generally  ufed  for  the  ground  of  good 
colours,  and  therefore  the  Romans  afterwards  gave  the  name 
o ffucus**  to  all  colours  whatever.  It  was  ufed  alfo  as  a 
paint  by  the  ladies. 

7.  Genzfta,  dyer’s  broom,  was  alfo  known  to  the  antients  tf. 

8.  Hyacinthus ,  the  violet.  The  Gauls  prepared  from  it  a 
dye  which  produced  a  colour  fhnilar  to  the  hyfginum>  before 
tieferibed  JJ. 

*  Pi  ny,  xxxv.  15. 

•f  Sec  Be  kman  Comment,  dc  Hi  fieri  a  Ahaninis  in  the  Comment  at,  ncxjft- 
B  -Cif.tat.  Keg.  Gatling,  for  the  year  1778,  p.  in. 

%  Pliny,  xxii.  20. 

,  §  Braun  de  Veil.  Sacerdotum,  p.  200. 

j|  D  nicer  ides,  iv.  48. 

Pliny,  lib.  xiii.  J5. 

**  Ibid.  xxvi.  10.  xxxii.  C. 

fb  Ibid,  xvi,  j<S. 

Ibid.  ixi.  26, 
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9.  Lotos  medicago  arbor ea.  The  rind  was  ufed  for  dyeing 
fkins,  but  the  root  for  dyeing  wool  *. 

10.  The  bark  of  the  walnut-tree  and  the  green  hulks  of 
walnuts.  The  dyeing  quality  of  thefe  would  Toon  be  dis¬ 
covered  from  the  effect  they  produced  on  the  hands 

11.  Madder,  rubia  erythrodanus .  The  antients  were  early 
acquainted  with  this  fubllance  J  ;  but  whether  it  was  the 
fame  with  the  root  known  at  prefent  by  that  name  is  doubtful. 

12.  Woad,  glajlum ,  called  alto  vitrum  from  its  glaffy-like 
colour.  Among  the  Gauls,  according  to  Pliny,  the  ladies, 
ctn  days  of  feftivity,  dyed  their  whole  bodies  with  it,  which 
gave  them  the  appearance  of  Moors.  The  Britons  alfo, 
before  they  engaged  in  battle,  painted  themfelves  with  it, 
that  they  might  have  a  more  terrible  appearance  §.  That 
the  plant  was  then  known  is  certain ;  but  whether  the  an¬ 
tients  were  acquainted  with  the  art  of  preparing  it  as  we  do 
at  prefent  feems  dubious.  I  {hall  have  occafion  hereafter  to 
give  a  more  complete  description  of  it. 

This  fliort  account  of  the  art  of  dyeing  among  the  antients 
is,  in  my  opinion,  worthy  of  notice,  as  it  is  neceffary  for 
illuftrating  various  paffages  both  in  the  facred  and  profane 
writers  which  have  puzzled  many  of  the  commentators 
becaufe  they  were  unacquainted  with  the  art.  It  mnft  afford 
fome  fatisfa&ion  alfo  to  modern  dyers  to  read  an  account  of 
the  flate  of  their  art  among  the  antients,  and  may  perhaps 
induce  fome  of  them  to  make  further  refearches  on  the  fub- 
je6l,  and  to  enrich  dyeing  with  fome  new  difeovery. 
p  [To  be  continued.] 


XXVI.  Letter  from  Dr.  Moves  to  Dr.  Gartiisiiore, 
containing  an  Account  of  fome  interejling  Experiments 
with  M.  Volta’s  Galvanic  Pile.  Communicated  by 

Dr.  Garthshore. 

Dear  Sir, 

Having  lately  improved  my  galvanic  apparatus,  and 
having,  with  Mr.  Nicol’s  affiftance,  tried  by  its  means  fome 

*  Pliny,  lib.  xvi.  .30.  f  Ibid.  xv.  22.  J  Ibid.xix.4-xxiv.il. 
§  Ibid.  xix.  3.  xxi.  26  j  Catfar  de  Bello  Gailico,  5  3  PomponiusMela,  iii.  6« 
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experiments  alluded  to  m  my  former  communication,  I  fhall 
now,  in  compliance  with  your  obliging  requeft,  hate  to  you 
briefly  fuch  of  the  refults  as  feem  to  me  moft  deferving  of 
notice. 

i ft.  When  two  gold  wires,  connected  with  the  extremities 
of  a  galvanic  column  containing  400  fquare  inches  of  zinc 
and  400  of  copper,  were  inferted  into  the  legs  of  an  inverted 
glafs  fyphon  2-ioths  of  an  inch  in  diameter  and  containing 
thirty  grains  of  diddled  water,  the  water  in  one  leg  gave; 
oxygen  gas,  and  that  in  the  other  hydrogen  gas,  without  any 
apparent  diminution  of  rapidity  during  a  period  of  24  hours. 

2d.  When  the  wires  were  inferted  into  two  glafs  tubes 
clofed  at  bottom  with  double  bladders,  each  tube  containing 
twenty  grains  of  diftilled  water,  and  partially  immerfed  in  a 
glafs  of  water  ;  the  water  in  the  one  tube  gave  oxygen  gas,  and 
that  in  the  other  gave  hydrogen  gas,  without  any  apparent 
diminution  of  rapidity  as  long  as  the  experiment  was  con7 
tinued,  which  was  fometimes  upwards  of  a  whole  day  :  but 
when  the  quantity  of  water  in  each  tube  exceeded  not  in 
weight  feven  or  eight  grains,  the  production  of  gas  foon  began 
to  be  fenfibly  retarded,  and  in  nine  or  ten  hours  totally  ceafed, 
though  the  water  in  the  tubes  during  the  procefs  had  loft  but 
a  fmall  proportion  of  its  bulk;  and  the  power  of  the  column, 
which  was  carefully  examined  from  time  to  time,  fuftained 
no  perceptible  degree  of  diminution. 

3d.  When  the  wires  were  inferted  into  the  legs  of  an  in¬ 
verted  glafs  fyphon  containing  a  folution  of  white  arfenic, 
the  fluid  contained  in  one  of  the  legs,  namely,  in  that  which 
was  connected  with  the  leaft  oxydable  extremity  of  the  co¬ 
lumn,  acquired,  in  the  fpace  of  an  hour  and  a  half,  the 
power  of  reddening  the  tindfture  of  turnfol ;  a  fadl  which  was 
expedled  without  any  trial  by  our  ingenious  friend  Mr.  James 
Wood. 

4th.  When  the  fyphon  was  filled'  with  a  purple  infuflon 
of  red  cabbage,  every  thing  elfe  remaining  the  fame,  the 
liquor  or  fluid  in  one  leg  foon  became  red,  and  that  in  the 
other  as  foon  became  green; 

5th.  When  the  wires  were  inferted  into  two  glafs  tubes, 
clofed  at  bottom  with  double  bladders,  each  tube  containing 

twenty 
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twenty  grains  of  a  purple  infufion  of  red  cabbage,  and  par¬ 
tially  immerfed  in  che  fame  kind  of  fluid,  the  fluid  in  one 
tube  loon  became  red,  and  that  in  the  other  as  foon  became 
green,  whilft  the  colour  of  the  fluid  into  which  the  tubes 
were  immerfed  fuftained  no  perceptible  change. 

6th.  When  the  galvanic  column  was  placed  under  an  ex- 
haufted  receiver,  its  power  of  giving  fhocks  was  almoft  en¬ 
tirely  fufpended ;  but  it  detached  from  water  alfo  in  the  re¬ 
ceiver  both  oxygen  and  hydrogen  with  a  degree  of  vivacity 
remarkably  greater  than  that  which  it  exhibited  when  the 
whole  was  placed  in  the  open  air. 

7th.  When  the  column  was  placed  without  the  receiver, 
and  the  water  on  which  it  a£lefl  was  placed  within,  the  evo¬ 
lution  of  gas  was  feemingly  the  fame  as  it  was  when  both 
were  within  the  receiver  5  and  in  either  cafe  the  evolution*  of 
gas  was  accelerated  and  retarded  in  a  flxiking  degree  by  dimi- 
milling  and  increafing  the  atmofpherical  preflu  re. 

8th.  When  a  communication  was  made  between  the  ex¬ 
tremities  of  a  powerful  galvanic  column  containing  800  fquare 
inches  of  metal,  a  found  like  that  of  a  fmall  eledtrical  fpark 
was  diftindfly  heard,  and  a  flafh  was  as  diftindtly  feen  every 
time  a  communication  was  made,  even  in  the  full  light  of 
the  day. 

9th.  When  the  above  column  was  at  the  height  of  its 
ftrength,  its  fparks  were  feen  in  the  light  of  the  day  even 
when  taken  with  a  piece  of  charcoal  held  in  the  hand,  the 
body  forming  the  reft  of  the  circuit ;  yet  neither  extremity 
of  this  powerful  machine  difcovered  any  tendency  to  attract 
or  repel  the  lighted:  bodies  which  were  placed  in  its  vicinity. 
Its  Ihocks  were  greater  than  a  man  could  well  bear.  It 
maintained  its  power  with  little  diminution  for  more  than  a 
period  of  eight  days,  yet  it  moved  not  perceptibly  a  fine  linen 
thread  which  was  attradled  by  a  fmall  piece  of  fealing-wax  afc 
the  diftance  of  more  than  three  inches. 

From  thefe  and  other  analogous  experiments,  which  were 
repeated,  I  think,  with  fuffieient  attention,  we  may  draw, 
I  prefume,  the  following  conelufidns  : — ift,  That  no  quan¬ 
tity  of  pure  water  can  ever  be  totally  changed  into  gas  by 

E  e  %  any 
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any  known  action  of  the  galvanic  influence.  2d,  That  the 
weight  of  the  gafes  which  any  given  quantity  of  water  can 
yield  to  any  known  adtion  of  the  galvanic  influence,  mufl 
ever  bear  but  a  fmall  proportion  to  the  weight  of  all  the  water 
employed.  3d,  That  two  veflels  filled  with  water  may  be 
fo  expofed  to  the  galvanic  influence,  that  one  of  them  fhall 
yield  hydrogen  gas  and  it  only,  whilft  the  other  fhall  yield 
oxygen  gas  and  it  only.  4th,  That,  by  help  of  the  galvanic 
influence,  we  can  extradf  at  pleafure  either  hydrogen  or  oxy¬ 
gen  from  one  arid  the  fame  quantity  of  water.  5th,  That, 
ftridly  fpeaking,  water  is  not  decompofed  by  fnrnifhing  gals 
to  the  galvanic  influence ;  it  giving  no  oxygen  where  it  fur- 
nilh.es  hydrogen,  and  no  hydrogen  where  it  furnifhes  oxygens 
6th,  That  the  proportion  .fubfifting  between  the  elements  or 
component  principles  of  water  may  be  fenfibly  changed  by 
the  galvanic  influence.  7th,  That,  if  the  properties  of  com¬ 
pounds  be  more  or  lefs  changed  by  every  change  in  the  pro¬ 
portions  of  their  principles,  the  properties  of  water  may  be 
more  or  lefs  changed  by  a  proper  application  of  the  galvanic 
power.  8th,  That  water,  after  being  duly  expofed  for  a  proper 
length  of  time  to  the  galvanic  influence,  mult  certainly  de- 
ferve  a  medical  inquiry,  as  in  all  probability  it  will  have  me¬ 
dical  powers  different  from  thofe  of  ordinary  water;  9th,  That 
hydrogen  and  oxygen,  at  the  moment  of  their  galvanic  fepara- 
tion  from  water,  are  peculiarly  difpofed  to  a  ft  ate  of  combina¬ 
tion.  10th,  That,  at  the  moment  of  their  galvanic  fepara- 
tion  from  water,  both  hydrogen  and  oxygen  are  difpofed  to 
combine  with  atmofpherical  azot ;  the  one  to  produce  the 
volatile  alkali,  and  the  other  the  nitrous  or  nitric  acid, 
nth.  That  the  galvanic  feparation  of  oxygen  and  hydrogen 
from  water  under  an  exhaufted  receiver,  is  probably  accele¬ 
rated  by  two  caufes,  a  great  diminution  of  atmofpherical 
azot,  and  a  great  diminution  of  atmofpherical  preflure. 

1 2th,  That,  when  a  galvanic  column  is  placed  under  an 
exhaufted  receiver,  its  power  of  communicating  {hocks  is 
alfnoft  entirely  fufpended ;  probably  in  confequence  of  the 
extremely  attenuated  fluid  furrounding  it  being  a  better  con- 
du&or  of  the  galvanic  influence  than  the  fentient  parts  of  the 
\  *■  6  animal 
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Inimal  frame :  and  laftly,  That.,  if  the  galvanic  influence  irt 
fome  of  its  properties  be  apparently  analogous  to  the  elec¬ 
trical  fluid,  it  differs  from  it  in  others  in  a  ftriking  degree. 

Thefe,  Sir,  are  fome  of  the  petitions  which  the  foregoing 
experiments  appear  to  fupport.  If  they  {hall  happen  to  afford 
you  any  entertainment,  you  may  probably  receive  another 
fupply ;  and  I  hope  to  be  alfo,  at  fome  future  period,  able  to 
afford  you  fome  account  of  fome  trials  of  the  galvanic  influence 
in  the  cure  and  mitigation  of  various  difeafes.  The  galvanic 
influence,  as  you  very  well  know,  happily  admits  of  an  eafy 
application  to  any  part  of  the  human  body;  It  may  fteadilv  be 
applied  for  any  length  of  time;  with  very  little  labour  on  the 
part  of  the  operator,  and  with  lefs  inconvenience  on  that  of  the 
patient.  Its  action  may  be  ealily  increafed  or  diminifhed.  It 
may  be  rendered,  at  pleafure,  perceptible  or  not,  as  the  in¬ 
dications  of  cure  may  happen  to  require;  and  I  have  lately 
contrived  a  piece  of  apparatus  by  which  a  fuceeffion  of  gal- 
vanicjhocks,  weak  or  ifrong,  as  the  cafe  may  require,  may 
be  given  to  any  part  for  any  length  of  time  at  the  rate  of  ten 
®r  twenty  per  fecond. 

I  am,  with  great  efteem  and  regard. 

Dear  Sir, 

Your  very  much  obliged  and  faithful  fervant, 

H.  MOYE-Sv 

Edinburgh, 
ift  February  1801. 


■XXVII.  Account  of  Experiments  made  in  Germany  with 
Vo  lta’s  Galva?iic  Apparatus.  Communicated  to  the 
French  National  Injlitute  by  Dr.  FruLANDER  of  Berlin*. 

rp 

X  HE  firft  account  of  Volta’s  galvanic  apparatus  was 
communicated  to  Sir  Jofeph  Banks  on  the  2,d  of  March  1800,.. 
and  the  firft  experiments  made  in  England  were  undertaken 
by  Meflrs.  Carlifle  and  Nicholfon,  who,  by  its  means,  de- 
compofed  water;  they  alfo  reddened  tindlure  of  turnfol,  and 
precipitated  metallic  folutions  in  acids.  Mr.  Cruickfhank^ 

~  From  the  Journal  dr  Phyjique,  Pluviofe,  an.  9* 
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Of  Woolwich,  publifhed  in  Nicholfon’s  Journal,  that  he  had 
formed  the  arbor  Dianae,  and  had  reafon  to  believe  that  he 
had  produced  an  acid  and  an  alkali.  Mr.  Henry,  of  Man- 
chefter,  faid  he  had  decompofed  ammonia  and  fixed  alkali, 
and  had  found  that  air  was  not  a  good  conductor  of  galva- 
nifm.  This  is  all  the  information  that  had  reached  us  in 
Germany  through  the  medium  of  the  French  papers,  and 
particularly  the  Phyfical  Annals,  publifhed  by  Gilbert. 

M.  Richter,  well  known  in  Germany  by  his  Beitrage  znf 
nahern  kentnifs  der  Qalvdnifmils ,  faw  the  firft  notice  of  it  in 
the  Bruffels  Journal,  and  had  made  the  greater  part  of  the 
difcoveries  above  mentioned  when  he  received  it.  The  fol¬ 
lowing  is  a  brjef  account  of  what  he  had  difcovered  up  to  the- 
30th  of  September  1800. 

Exp.  1.  A  zinc  wire  applied  to  the  eye,  and  communi¬ 
cating  with  a  piece  of  fome  other  metal,  touched  by  the 
moiftened  finger  to  form  the  galvanic  chain,  exhibits  to  the 
eye  looking  towards  the  column  a  blue  colour,  which  be¬ 
comes  reddifh  when  the  finger  is  removed.  The  eye  muft 
be  a  little  accuftomed  to  this  experiment  before  it  can  be 
fully  fenfible  of  the  effect;  the  phenomenon  then  becomes 
conftant. 

Exp.  II.  A  frog,  galvanifed  iri  the  ufual  manner,  which 
at  the  end  of  half  an  hour  exhibited  no  more  movement,  Itill 
fhowed  fome  after  five  hours  and  a  half  when  Volta’s  appa¬ 
ratus  was  employed. 

Exp.  III.  Gold,  the  flame  of  a  taper,  heated  glafs,  and 
rarefied  air,  are  conductors  of  galvanifm  almoft  in  the  fame 
manner  as  they  are  of  electricity:  they  cannot  therefore  b# 
employed  to  infulate. 

Exp.  IV.  When  two  metal  wires  are  brought  together  iri 
a  glafs  tube,  formed  almoft  as  in  the  galvanometer  of  C.  Ro- 
bertfon,  no  effecSf  is  produced.  The  cafe  is  the  fame  when 
removed  too  far  from  each  other.  See  Plate  V.  fig.  1. 
r Exp.  V.  Tin,  lead,  iron,  copper,  orbifmutft,  placed  at  a 
arid  b,  exhibit  different  degrees  of  galvanic  force  proportioned 
to  the  degrees  of  the  Oxydability  of  the  bodies  employed. 
Mercury  and  filver  produce  the  fame  efte&.  Gold  experi¬ 
ences  no  oxydation. 

Exp  a 
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Exp.  VI.  By  employing  gold  on  both  fides  M.  Richter  ob- 
ferved  that  there  were  formed  bubbles  of  air  arifing  from  the 
two  wires.  He  obferved  alfo  that  the  air-bubbles  which 
arofe  from  one  of  the  wires  were  larger  than  thofe  from  the 
other;  and  he  thence  concluded  that  the  fpecific  gravity  of 
the  one  kind  of  air  muft  be  greater  than  that  of  the  other. 

Exp.  VII.  M.  Richter  endeavoured  tofeparate  the  two  airs, 
and  for  that  purpofe  invented  the  apparatus  reprefented  by 
fig.  2.  He  introduced  two  gold  wires  into  a  marble  yeflel 
filled  with  water,  and  applied  the  zinc  at  a  and  the  filverat 
the  wire  a  was  about  an  inch  diftant  from  the  wire  b.  He 
.clofed  the  chain,  and  found,  after  fixteen  hours,  that  the 
bell  s ,  which  he  had  fufpended  over  a ,  contained  one  part  of 
air ;  while  the  bell  w,  fufpended  over  b,  contained  two  and 
a  half. 

By  putting  phofphorus  into  the  air  s,  he  faw  vapours 
formed,  which  became  more  abundant  in  proportion  as  the 
operation  advanced,  and  the  volume  of  air  at  the  end  of  fix 
or  eight  hours  was  diminifhed.  There  remained  only  about 
a  third  part :  it  is  not  impoflible  that  a  portion  of  azotic  gas 
was  difengaged  from  the  water  during  the  experiment. 

The  air  in  w,  which  occupied  about  a  cubic  inch,  being 
inflamed  as  it  pafled  in  large  bubbles  into  the  atmofphere, 
detonated  with  the  fame  force  as  a  mixture  of  equal  parts  of 
hydrogen  and  atmofpheric  air. 

M.  Richter  had  placed  two  glafies,  a  and  2, below  the  wires: 
that  placed  under  b  contained  fome  metallic  parts,  arifing,  in 
all  probability,  from  a  little  copper  contained  in  the  gold. 

The  two  gafes  when  placed  together  produced  water,  as 
ufual,  on  an  eledtric  fpark  being  made  to  pafs  through  them. 

Exp.  VIII.  By  employing  on  the  fide  b ,  zinc,  tin,  copper, 
charcoal, and  plumbago, M.Richteralwaysobtained  hydrogen, 
provided  the  wire  brought  into  contadf  with  the  zinc  of  the 
apparatus  wras  of  fuch  a  nature  as  not  to  become  oxydated. 
He  employed  alfo,  inftead  of  gold,  charcoal,  plumbago,  and 
cryftallifed  oxyd  of  manganefe  at  a  and  b:  the  phoenomena 
\yere  always  the  fame  as  well  as  when  he  placed  platina  at  a , 
keeping  the  gold,  charcoal,  plumbago,  and  oxyd  of  manga¬ 
nefe  at  b. 

Exp . 
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Exp.  IX.  The  efteCt  is  ftronger  as  the  wires  approach.,  but 
without  touching  each  other;  and  particularly  if  the  wires 
are  of  zinc.  It  is  of  lefs  ftrength  with  gold,  and  weakest 
with  oxyd  of  manganefe. 

The  high  temperature  of  the  water  alfo  contributes  to 
flrengthen  it.  „ 

Exp.  X.  M.  Richter  obferving  that  the  effeCts  took  place 
even  when  the  wires  were  far  removed  from  each  other,  he 
did  not  think  it  probable  that  a  particle  of  water  at  the  one 
.Wire,  fo  far  diftant  from  the  other,  would  give  hydrogen  when 
oxygen  is  produced  at  the  other  wire.  He  therefore  afked  him- 
felf  whether  it  was  really  the  fame  drop  of  water  that  furnifhed 
the  conftituent  parts,  or  whether  the  water  was  not  rather 
the  conductor  of  the  galvanic  fluid,  which  produced  the  dif¬ 
ferent  gafes  by  a  peculiar  compofition.  He  endeavoured, 
therefore,  to  feparate  the  two  wires  by  a  body  different  from 
water.  Fig.  3.  {hows  how  this  was  accomplifhed. 

He  filled  two  tubes  with  water,  and  formed  a  communica¬ 
tion  between  them  by  means  of  a  gold  wire,  c:  the  two 
wires  at  the  extremities,  a  and  £,  were  alfo  of  gold.  He 
employed  in  the  two  fides  the  zinc  and  filver  of  his  battery ; 
and,  putting  his  apparatus  into  aCtion,  found  afterwards,  in 
each  of  his  tubes  oxygen  and  hydrogen  gas,  produced  in  the 
fame  manner  as  if  there  had  been  only  one  tube. 

Exp.  XI.  M.  Richter  then  endeavoured  to  find  a  body 
which  might  ferve  as  a  conductor  of  the  galvanic  matter 
without  decompofing  it.  He  found  none  among  the  folid 
bodies,  as  gold  had  produced  the  decompofition  of  the  water. 
He  employed Tpirit  of  wine  and  fulphuric  aether  :  they  proT 
duced  no  air,  but  were  good  conductors.  He  then  took  con¬ 
centrated  alkaline  folutions,  which  were  better  conductors, 
but  produced  gafes.  M.  Richter  at  length  found  that  co- 
lourlefs  concentrated  fulphuric  acid  gave  no  gas,  though  a 
good  conductor.  Fig.  4  and  5  fliow  in  what  manner  he 
employed  it.  The  two  glafs  tubes,  combined  in  the  form  of 
a  V,  being  half  filled  with  acid,  he  made  water  to  flow 
gently  down  the  fides  of  the  glafs  upon  the  fulphuric  acid 
until  the  tubes  were  filled  ;  and  this  fucceeded  fo  well,  that 
the  fluids  did  not  mix,  fince  a  bit  of  paper,  tinged  with  tinc¬ 
ture 
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ture  of  turnfol,  did  not  become  red  when  placed  very  near  the 
acid  in  the  water.  The  wires  'c  and  d  were  of  gold  ;  a  the  zinc, 
and  b  the  filver,  of  the  apparatus  ;  when  brought  into  contact 
he  received  in  the  tube  next  the  zinc  oxvffen  <ras,  and  in  that 
towards  the  filver,  hydrogen  eras. 

a  J  OO 

Exp,  XII.  He  obtained  the  fame  refult  by  feparatlng  the 
two  tubes:  fee  fig.  6.  The  two  tubes  were  filled  half  w  ith 
acid  and  half  with  water,  and  one  of  the  gold  wires  was  in 
the  acid  and  the  other  in  the  water.  Thefe  two  wires  im-> 
merfed  in  the  acid  communicated  with  a  third  wire,  and  the 
other  two  with  the  zinc  and  filver  of  the  battery.  When 
the  apparatus  began  to  operate,  oxygen  gas  was  feen  to  rife 
in  the  orie  tube,  and  hydrogen  gas  in  the  others 

To  produce  a  contrary  effedt,  nothing  was  neceffary  but  to 
turn  the  zinc  towards  a. 

Exp.  XIII.  M.  Richter  combined  feveral  tubes  in  this 
manner.  (Fig<  6.)  All  the  wires  which  produced  oxygen 
were  in  the  water,  and  all  thofe  which  produced  hydrogen 
in  the  acid.  The  wires  in  the  water  in  contact  with  the  zinc 
of  the  battery  gave  immediately  oxygen  gas  3  and  when  the 
zinc  was  applied  on  the  contrary  fide  they  gave  hydrogen  gas. 

Such  are  the  experiments*  from  which  M.  Richter  concludes 
that  the  two  airs  cannot  be  confidered  as  conftituent  parts  of 
water,  but  as  two  matters  produced  by  a  part  of  the  water 
Combined  with  the  galvanic  fluid,  and  that  the  generation  of 
one  is  in  no  manner  dependent  on  the  production  of  the  other* 

Exp.  XIV.  M.  Richter  filled  the  tube  of  fig.  1.  with  nitric 
acid  mixed  with  water :  he  employed  two  wires  of  different 
metals,  p  e,  being  of  copper.  The'  nietal  bfcg^n  to  be  dif- 
folved  ;  but,  when  he  brought  the  tube  into  contact  with  his 
galvanic  battery  in  fuch  a  manner  that  they  formed  a  chain, 
the  wire  of  zinc  towards  a  diffolved  much  fooner ;  whereas 
that  of  copper  towards  b  ceafed  to  be  diffolved. 

Exp.  XV.  M.  Richter  filled  the  tube  with  a  folution  of 
copper  in  fulphuric  acid.  The  two  wires  were  of  iron.  The 
precipitation  was  as  ritual ;  but  when  he  brought  the  tube 
into  the  galvanic  chain  the  precipitation  was  increafed  to¬ 
wards  a ,  while  it  decreafed  towards  the  filver. 

Bv  putting  copper  wires  into  the  folution  every  thing  re- 
Vol.  IX.  F  f  mained 
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mained  as  ufaal ;  but,  when  he  expofed  it  to  galvanifm,  the 
wire  a  began  to  be  oxydated,  while  the  wire  at  h  precipitated 
the  copper  from  its  foJution.  The  wires  a  and  h  being  ot 
diver,  and  the  tube  filled  with  a  folution  of  lilver  in  nitrous 
acid,  the  effedt  was  the  fame.  The  fame  thing  took  place  in 
a  folution  of  zinc  in  the  muriatic  acid  when  the  wires  a 
and  h  were  of  zinc. 

Exp.  XVI.  The  fame  effect  is  produced  if  the  affinity  of 
the  bodies  diffolved  is  greater  for  the  acid  than  that  of  the 

O.  v 

wire  immerfed  in  it. 

The  wires  a  and  h  were  of  copper,  and  the  tube  contained 
a  folution  of  zinc;  a  and  h  were  of  diver,  put  into  a  folution  of 
copper  or  zinc ;  a  and  b  were  of  gold,  put  into  a  folution  of  zinc. 

In  all  thefe  cafes  there  was  a  precipitation  at  A,  and  an  ox- 
ydation  at  a .  It  was  not  neceffary  that  the  wires  fliould  be 
of  different  metals.*  The  law  was  always  condant. 

Such  is  the  feries  of  phenomena  obferved  by  M.  Richter. 
The  celebrity  he  has  fo  juftly  acquired  gives  reafon  to  think 
that  thefe  experiments  have  been  made  with  exadtnefs.  If 
the  commiffion  appointed  by  the  Inflitute  to  purfuc  this 
labour  examines  and  confirms  them,  it  is  to  be  expedled  that 
they  will  produce  changes  in  the  laws  of  affinity. 


XXVIII.  An  Account  of  the  Petroleum  Wells  In  the  Hurrah  a. 
Dominions :  extracted  from  the  Journal  of  a  Voyage  from 
Rang  hong  up  the .  Rimer  Vrai-lVuddey  to  Amarapoorah, 
the  prejent  Capital  of  the  Burmha  Empire.  By  Captain 
Hi  R  am  Cox,  Ref  dent  at  Ranghon g  * . 

« 

Saturday ,  Jan.  7,  1797* 

"WlND  eafterly,  fhafp  and  cold,  thick  fog  on  the  river 
until  after  fun-rife,  when  it  evaporated  as  ufual,  but  foon 
after  collected  again,  and  continued  fo  denfe  till  half  pad 
eight  A.  M.  that  we  could  barely  fee  the  length  of  the  boat. 

Thermometer  at  fun-rife  52°,  at  noon  74°,  in  the  evening 
69°;  general  courfe  of  the  river  north  20°  weft,  main  breadth 
from  one  mile  to  a  mile  and  a  half,  current  about  two  miles 
and  a  half  per  hour. 

f  J  *  From  the  AfiaUc  Re fe arches }  Vol.  VI. 
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Eaft  bank,  high,  ragged,  barren  downs,  with  precipitous 
<?lifts  towards  the  river,  of  free-ftonc  intermixed  with  ftrata 
of  quartz,  martial  ore,  and  red  ochre;  beach  moderately 
Ihelving,  covered  with  fragments  of  quartz,  filex,  petrifac¬ 
tions,  and  red  ochre,  and  with  rocky  points  projecting  from 
it  into  the  river.- 

Weftern  bank,  a  ran<re  of  low  fandy  iflands,  covered  with 
a  luxuriant  growth  of  reeds.  Thefe  at  prefent  narrow  the 
ftream  to  three  quarters,  and  in  fome  places  to  half  a  mile, 
but  are  overflowed  in  the  rains:  the  main  bank  rather  low 
and  fandy,  fubjedt  to  be  overflowed,  its  whole  breadth  about 
three  miles  to  the  foot  of  a  ran^e  of  low  woodv  hills,  which 
in  point  of  vegetation  form  an  agreeable  contrail;  to  the  eaftern 
fhore:  thefe  hills  are  bounded  to  the  weftward,  at  the  diftance 
of  about  twenty  miles  from  the  river,  by  an  extend ve  range 
of  high  mountains  clothed  with  wood  to  their  fummits. 

At  half  pall  ten  A.  M.  came  to  the  lower  town  of  Rain- 
anghong;  a  temple  in  it  of  the  antique  Hindoo  ftyle  of 
building. 

At  noon  came  to  the  centre  town  of  Rainanghong  (lite¬ 
rally,  the  town  through  which  flows  a  river  of  earth  oil)* 
fituated  on  the  eaft  bank  of  the  river,  in  latitude  20°  26f 
north,  and  longitude  940  45'  54"  eaft  of  Greenwich.  'Halted 
to  examine  the  wells  of  petroleum. 

The  town  has  but  a  mean  appearance,  and  ftweral  of  its 
temples,  of  whichfthere  are  great  numbers,  falling  to  ruins: 
the  inhabitants,  however,  are  well  d refled,  many  of  them 
with  gold  fpiral  ear  ornaments,  and  are  undoubtedly  rich, 
from  the  great  profit  they  derive  from  their  oil  wells,  as  will 
be  feen  below. 

At  two  P.  M.  I  fet  off  from  my  boat,  accompanied  by  the 
mezvthaghee ,  or  zemindar  of  the  diftriCf,  and  feveral  of  the 
merchant  proprietors,  to  view  the  wells.  Our  road  led  to 
the  eaft-north-eaft,  through  dry  beds  of  loofe  land  in  the 
water  courfes,  and  over  rugged  arid  downs  and  hillocks  of 
the  fame  foil  as  defcribed  above;  the  growth  on  them  con¬ 
fiding  of  fcattered  plants  of  euphorbium ,  the  caflia  tree,  which 
yields  the  terra  japonic  a ,  commonly  called  cutcb  or  cut ,  and 
a  fed  throughout  India  as  a  component  part  of  a  beer  a  of 

F  f  %  ■  faun. 
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f>avn,  alfo  a  very  durable  timber  for  lining  the  oil  wells ;  and 
laftlv  the  hardy  hiar  or  wild  plum,  common  in  Hindoftan. 

The  fky  was  cloudlefs,  fo  that  the  fun  fhone  on  us  with 
undiminifhed  force;  and  being  alfo  unwell,  I  walked  flowly; 
and  as  we  were  an  hour  walking  to  the  wells,  I  therefore  con¬ 
clude  they  are  about  three  miles  diftant  from  the  river:  thofe 
we  faw  are  fcattered  irregularly  about  the  downs  at  no  great 
diltance  from  each  other,  fome  perhaps  not  more  than  thirty 
or  forty  yards.  At  this  particular  place  we  were  informed  there 
are  180  wells,  four  or  five  miles  to  the  north-eaft  340  more. 

In  making  a  well,  the  hill  is  cut  down  fo  as  to  form  a 
fquare  table  of  fourteen  or  twenty  feet  for  the  crown  of  the 
well,  and  from  this  table  a  road  is  formed  by  fcraping  away 
an  inclined  plane  for  the  drawers  to  defcend,  in  railing  the 
excavated  earth  from  the  well,  and  fubfequently  the  oil.  The 
fhaft  is  funk  of  a  fquare  form,  and  lined,  as  the  miner  pro¬ 
ceeds,  with  fquares  of  caffia  wood  haves:  thefe  ftaves  are 
about  fix  feet  long,  fix  inches  broad,  and  two  thick )  are 
rudely  jointed,  and  pinned  at  right  angles  to  each  other, 
forming  a  fquare  frame,  about  four  and  a  half  feet!  in  the 
clear  for  the  uppermoft  ones,  but  more  contracted  below. 
When  the  miner  has  pierced  fix  or  more  feet  of  the  fhaft,  a 
feries  of  thefe  fquare  frames  are  piled  on  each  other,  and  re¬ 
gularly  added  to  at  top ;  the  whole  gradually  finking  as  he 
deepens  the  fhaft,  and  fecuring  him  againfi;  the  falling  in  of 
the  fides. 

The  foil  or  ft  rata  to  be  pierced  is  nearly  fuch  as  I  have 
defcribed  the  cliffs  to  be  on  the  margin  of  the  river;  that  is, 
firft,  a  light  fandy  loam  intermixed  with  fragments  of  quartz, 
flex,  &c.;  fec.ond,  a  friable  fand-ftone,  eafily  wrought,  with 
thin  horizontal  firata  of  a  concrete  of  martial  ore,  talc,  and 
indurated  argil  (the  talc  has  this  Angularity,  it  is  denticu¬ 
lated,  its  lamina  being  perpendicular  to  the  horizontal  la¬ 
mina  of  the  argil  on  which  it  is  feated)  at  from  ten  to  fifteen 
feet  from  the  fur  Face,  and  front  each  other,  as  there  are  fe- 
veral  of  thefe  veins  in  the  great  body  of  free-ftone  :  thirdly, 
at  feventv  cubits,  more  or  leis,  from  the  furface,  and  imme¬ 
diately  below  the  free-fione,  a  pale  blue  argillaceous  earth 
(tchjfius)  impregnated  with  the  petroleum,  and  fine] ling 

flrongly 
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ftxongly  of  it.  This,  they  fay,  is  very  difficult  to  work;  and 
grows  harder  as  they  get  deeper,  ending  in  fchift  or  (late,  fuch 
as  found  covering  veins  of  coal  in  Europe,  &c.  Below  this 
fchift,  at  the  depth  of  about  130  cubits,  is  coal.  I  procured 
fome,  intermixed  with  fulphur  and  pyrites,  which  had  been 
taken  from  a  well,  deepened  a  few  days  before  rav  arrival, 
but  deemed  amongft  them  a  raritv,  the  oil  in  general  flow- 
ing  at  a  fmaller  depth.  They  were  piercing  a  new  well  when 
I  was  there,  had  got  to  the  depth  of  eighty  cubits,  and  ex¬ 
pelled  oil  at  ten  or  twenty  cubits  more. 

The  machinery  ufed  in  drawing  up  the  rubbifh,  and  after¬ 
wards  the  oil  from  the  well,  is  an  axle  crofting  the  centre 
of  the  well,  refting  on  two  rudeforked  ftaunehions,  with  a 
revolving  barrel  on  its  centre,  like  the  nave  of  a  wheel,  in 
which  is  a  fcore  for  receiving  the  draw-rope;  the  bucket  is 
of  wicker  wrork  covered  with  dammer,  and  the  labour  of  the 
drawers,  in  general  three  men,  is  facilitated  by  the  defcent 
of  the  inclined  plane,  as  water  is  drawn  from  deep  wells  in 
the  interior  of  Hindoftan. 

To  receive  the  oil,  one  man  is  flattened  at  the  brink  of  the 
well,  who  empties  the  bucket  into  a  channel  made  on  the* 
furface  of  the  earth  leading  to  a  funk  jar,  from  whence  it  is 
laded  into  fmaller  ones,  and  immediately  carried  down  to  the 
river,  either  by  cooleys  or  on  hackeries. 

When  a  well  grows  dry,  they  deepen  it.  They  fay  none 
are  abandoned  for  barrennefs.  Even  the  death  of  a  miner, 
from  mephitic  air,  does  not  deter  others  from  perfifting  in 
deepening  them  when  dry.  Two  days  before  my  arrival,  a 
man  was  fuffocated  in  one  of  the  wells,  yet  they  afterwards 
renewed  their  attempts  without  further  accident.  I  recom¬ 
mended  their  trying;  the  air  with  a  candle,  &c.  but  feeming-lv 
with  little  efifeft. 

The  oil  is  drawn  pure  from  the  wells,  in  the  liquid  ftate 
as  ufed,  wjthout  variation ;  but  in  the  cold  feafon  it  congeals 
in  the  open  air,  and  always  lofes  fomething  of  its  fluidity ; 
the  temperature  of  the  wells  preferving  it  in  a  liquid  ftate  fit 
to  be  drawn.  A  man  who  was  lowered  into  a  well  of  no 
cubits,  in  my  prelence,  and  immediately  drawn  up,  peffpired 
copioufly  at  every  pore  :  unfortunately  I  had  no  other  means 
8  >  of 
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ot  trying  the  temperature.  The  oil  is  of  a  dingey  green,  and 
odorous ;  it  is  ufed  for  lamps,  and  boiled  with  a  little  dammer 
(a  refin  of  the  country),  tor  paying  the  timbers  of  houfes  and 
the  bottoms  of  boats,  &c.  which  it  preferves  from  decay  and 
vermin ;  its  medicinal  properties  known  to  the  natives  are  as 
a  lotion  in  cutaneous  eruptions,  -  and  as  an  embrocation  in 
bruifes  and  rheumatic  afiehtions. 

fhe  miners  pofitively  allured  me  no  water  ever  percolates 
through  the  earth  into  the  wells,  as  has  been  fuppofed ; 
the  rains  in  this  part  of  the  country  are  feldoni  heavy,  and 
during  the  feafon  a  roof  of  thatch  is  thrown  over  the  wells, 
the  water  that  tails  foon  runs  off  to  the  river,  and  what  pe¬ 
netrates  into  the  earth  is  effectually  prevented  from  dcfcend- 
ing  to  any  great  depth  by  the  increafing  hardnefs  of  the  ole¬ 
aginous  argil  and  Ichift :  this  will  readily  be  admitted  when 
it  is  known  that  the  coal  mines  at  Whitby  are  worked  below 
the  harbour,  and  the  roof  of  the  galleries  not  more  than  fifty 
feet  lioni  the  bed  of  the  fea :  the  deficiency  of  rain  in  this 
tiacL  may  he  owing  to  the  high  range  of  mountains  to  the 
w e award,  which  range  parallel  to  the  river,  and  arreft  the 
clouds  in  their  paffage,  as  is  the  ca(e  on  the  eaftern  fide  of 
the  peninfula  of  India. 

Solicitous  to  obtain  accurate  information  on  a  fubjeCl  fo 
interring  as  this  natural  fource  of  wealth,  I  had  all  the  prin¬ 
cipal  proprietors  afifembled  on  board  my  boat,  and  colleded 
from  them  the  following  particulars  j  the  foregoing  I  learned 
at  the  wells  from  the  miners  and  others. 

f  endeavoured  to  guard  againft  exaggeration,  as  well  as  to 
obviate  the  caution  and  referve  which  mercantile  men  in  all 
counti les  think  it  necclfary  to  obferve  when  minutely  cjuef- 
tioned  on  i  objects  a  fie  Ct  mg  their  interefts,  and  I  have  realon 
to  hope  my  information  is  not  very  difiant  from  the  truth. 

The  property  of  thefe  wells  is  in  the  owners  of  the  foil, 
natives  ol  the  country,  and  defcends  to  the  heirs  general  as 
a  kind  of  entailed  hereditament,  with  which,  it  is  faid,  go¬ 
vernment  never  interferes,  and  which  no  diftrefs  will  induce 
them  to  alienate.  One  family,  perhaps,  Will  poflefs  four  or 
five  wells ;  I  heard  of  none  who  had  more,  the  generality 
jia\C  iCiS  j  they  are  funk  by  and  wrought  for  the  proprietors  5 
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the  cod  of  finking  a  new  well  is  2000  tecals  flowered  filver 
of  the  country,  or  2500  ficea  rupees  3  and  the  annual  average 
net  profit  icoo  tecals,  or  1250  ficca  rupees. 

The  contract  price  with  the  miners  for  finking  a  well  is  as 
follows  : — For  the  firft  forty  cubits  they  have  forty  tecals,  for 
the  next  forty  cubits  three  hundred  tecals,  and  beyond  thefe 
eighty  cubits  to  the  oil  they  have  from  thirty  to  fifty  tecals 
per  cubit,  according  to  the  depth  (the  Burmha  cubit  is- nine¬ 
teen  inches  Englifh) :  taking  the  mean  rate  of  forty  tecals 
per  cubit,  and  one  hundred  cubits  as  the  general  depth  at 
which  they  come  to  oil,  the  remaining  twenty  cubits  will 
cod  800  tecals,  or  the  whole  of  the  miner’s  wages  for  finking, 
the  (haft  1130  tecals ;  a  well  of  100  cubits  will  require  950 
caffia  (laves,  which  at  five  tecals  per  hundred  will  cofi:  47  k 
tecals.  Portage  and  workmanship  in  fitting  them  may  amount 
to  100  tecals  more  ;  the  levelling  the  hill  for  the  crown  of  the 
well,  and  making  the  draw  road,  &c.  according  to  the  com¬ 
mon  rate  of  labour  in  the  country,  will  cod  about  20Q  tecals ; 
ropes,  &c.  and  provifions  for  the  workmen,  which  are  fup- 
■plied  by  the  proprietor  when  making  a  new  well;  expenfes 
of  propitiatory  Sacrifices,  and  perhaps  a  figniorage  fine  to  go¬ 
vernment  for  permiflion  to  fink  a  new  well,  confume  the 
remaining  5x27  tecals.  In  deepening  an  old  well  they  make 
the  bed  bargain  in  their  power  with  the  miners,  who  rate 
their  demand  per  cubit  according  to  its  depth  and  danger 
from  the  heats  or  mephitic  air. 

The  amount,  produce,  and  wages  of  the  labourers  who 
draw  the  oil,  as  dated  to  me,  I  fufpect  was  exaggerated  or 
erroneous  from  mifinterpretation  on  both  fides. 

The  average  produce  of  each  well  per  diem,  they  faid,  was 
500  vifs,  or  18251133.  avoirdupois,  and  that  the  labourers 
earned  upwards  of  eight  tecals  each  per  month  :  but  I  appre¬ 
hend  this  was  not  meant  as  the  average  produce,  or  wages 
for  every  day  or  month  throughout  the  year,  as  mud  appear 
from  a  further  examination  of  the  fubjebt  3  where  fa  els  are 
dubious  we  muft  endeavour  to  obtain  truth  from  internal 
evidence.  Each  well  is  worked  by  four  men,  and  their 
wages  is  regulated  by  the  average  produce  of  fix  days  labour, 
«f  which  they  have  one-fixth,  or  its  value,  at  the.  rate  of  one 
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tecal  and  a  quarter  per  hundred  vifs,  the  price  of  the  oil  at 
the  wells :  the.  proprietor  has  an  option  of  paying  their  fixth 
in  oil ;  but  I  underhand  he  pays  the  value  in  money ;  and  it 
in,  I  think  this  is  as  fair  a  mode  of  regulating  the  wages  of 
labour  as  any  where  praClifed ;  for  in  proportion  as  the  la¬ 
bourer  works  he.  benefits*  and  gains  only  as  he  benefits  his 
employer.  He  can  only  do  injury  by  over-working  himfelf, 
which  is  not  likely  to  happen  to  an  Indian  :  no  provifions 
are  allowed  the  oil  drawers*  but  the  proprietor  fupplies  the 
ropes,  &c.;  and,  laftlv,  the  king’s  duty  is  a  tenth  of  the 
produce. 

Now,  fuppofing  a  well  to  yield  500  vifs  per  diem  through¬ 
out  the  year,  deducting  one-fixth  for  the  labourers  and  one-^ 
tenth  for  the  king,  there  will  remain  for  the  proprietor,  re¬ 
jecting  fractions,  iqdjSybvifs,  which  at.i^  tecal,  the  value  at 
the  wells,  is  equal  to  1710  tecals  per  annum.  From  this  fum 
there  is  to  be  deducted  only  a  trifle  for  draw-ropes,  fori 
could  not  learn  that  there  were  any  further  duties  or  expenfe 
to  be  charged  on  the  produce;  but  the  merchants  fay  they 
gain  only  a  neat  1000  tecals  per  annum  for  each  well,  and 
as  we  advance  we  fit  all  have  reafon  to  think  they  have  given 
the  maximum  rather  than  the  minimum  of  their  profits ; 
hence*  therefore,  we  may  infer  that  the  grofs  amount  produce 
per  annum  is  not  182,500  vifs. 

Further :  the  four  labourers  (hare,  or  one-fixth*  deducting 
J;he  king’s  tythe,  will  be  2250  vifs  per  month  of  thirty  days, 
or  in  money  at  the  above  price  twenty-eight  tecals  fifty  avas,  or 
feven  tecals  twelve  avas  each  man  per  month  :  but  the  wages 
of  a  common  labourer  in  this  part  of  the  country,  as  the 
fame  perfons  informed  me,  are  only  five  tecals  per  month 
when  hired  from  day  today:  they  alfo  admitted  that  the 
labour  of  the  oil  drawers  was  not  harder  than  that  of  com¬ 
mon  labourers*  and  the  employment  no-ways  obnoxious  to 
health.  To  me  the  fmell  of  the  oil  was  fragrant  and  grateful, 
and,  on  being  more  indireCtly  queftioned  (for  on  this  part  of 
the  fubjeCt,  perhaps  owing  to  the  minutencfs  of  my  inquiries, 
I  obferved  molt  referve),  they  allowed  that  their  gain  was  not 
much  greater  than  the  common  labourers  of  the  country : 
tier  is  it  reafynable  to  cxpcCt  it  {liquid;  for*  as  there  is  no 
.  "  my  fiery 
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myftery  in  drawing  of  oil,  no  particular  hardfhips  endured, 
or  rifle  of  health,  no  compulfion  or  prevention  pretended, 
and  as  it  is  the  intereft  of  the  proprietors  to  get  their  work  - 
done  at  the  cheapeft  rate,  of  courfe  the  numbers  that  would 
flock  to  fo  regular  and  profitable  an  employment  would  foon 
lower  the  rate  of  hire  nearly,  at  leaft,  to  the  common  wages 
of  the  country :  befides,  I  obferved  no  appearance  of  afflu¬ 
ence  amongft  the  labourers,  they  w?ere  meanly  lodged  and 
clad,  and  fed  coarfely,  not  on  rice,  which  in  the  upper  pro¬ 
vinces  is  an  article  of  luxury,  but  on  dry  grains  and  indige¬ 
nous  roots  of' the  nature  of  caflada,  collected  in  the  waftes 
by  their  women  and  children.  Further,  it  is  not  reafonable 
to  fuppofe  that  thefe  labourers  worked  conftantly  3  nature  al¬ 
ways  requires  a  refpite,  and  will  be  obeyed,  however  much 
the  defire  of  gain  may  {Emulate,  and  this  caufe  mu  ft  more 
particularly  operate  in  warm  climates  to  produce  what  we 
often  improperly  call  indolence.  Even  the  rigid  Cato  em¬ 
phatically  fays,  that  the  man  who  has  not  time  to  be  idle  is 
a  Have.  A  due  confideration  of  this  phyfical  and  moral  ne- 
ceffity  ought  perhaps  to  vindicate  religious  legiflators  from 
the  reproaches  too  liberally  bellowed  on  them  for  famStioning 
relaxation:  be  that  as  it  may,  I  think  it  is  fuffieiently  appa¬ 
rent  that  the  article  of  wages  is  alfo  exaggerated,  and  that 
500  vifs  muft  only  be  confidered  as  the  amount  produce  of 
working  days,  and  not  an  average  for  every  day  in  the  year. 
The  laboftr  of  the  miners,  as  I  have  obferved  above,  is  alto¬ 
gether  diftin£l  from  the  oil-drawers,  and  their  pay  propor¬ 
tioned  to  the  hardfhips  and  rifks  they  endure. 

Affuming,  therefore,  as  data,  the  acknowledged  profit  of 
3000  tecals  per  annum  for  each  well,  which  we  can  hardly 
fuppofe  exaggerated,  as  it  would  expofe  the  proprietors  to  an 
additional  tax,  and  the  common  wages  of  precarious  em¬ 
ployment  in  the  country,  that  is,  one  month  with  another, 
including  holydays,  the  year  round,  four  and  a  quarter  tecals 
per  month,  as  the  pay  of  the  oil-drawers,  which  includes 
the  two  extremes  of  the  queftion,  it  will  make  the  average 
produce  of  each  well  per  diem  300  vifs,  or  109,300  vifs 
per  annum,  equal  to  399,675  lbs.  avoirdupois,  or  tons 
1 78,955  lbs.,  or  in  liquid  meafure  793  hogfheads  of  fixty- 
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three  gallons  each ;  and,  as  there  are  520  wells  registered  by 
government,  the  grofs  amount  produce  of  the  whole  per 
annum  will  be  56,940,000  vifs,  or  92,781  tons  1560  lbs.,  or 
412,360  hogfheads,  Vvorth  at  the  wells,  at  one  and  a  quarter 
tecal  per  hundred  vifs,  711,750  tecals,  or  889,737  ficca 
rupees. 

From  the  wells,  the  oil  is  carried,  in  Small  jars,  by  cooleys, 
or  on  carts,  to  the  river ;  where  it  is  delivered  to  the  merchant 
exporter  at  two  tecals.  per  hundred  vifs,  the  value  being  en¬ 
hanced  three-eighths  by  the  expenfe  and  rifRof  portage;  there¬ 
fore  the  grofs  value  or  profit  to  the  country  of  the  whole,  de¬ 
ducting  five  per  cent,  for  waftage,  may  be  Rated  at  1, 081,860 
tecals,  or  1,364,325  ficca  rupees  per  annum,  yielding  a  direct 
revenue  to  the  king  of  136,232  ficca  rupees  per  annum,  and 
perhaps  thrice  as  much  more  before  it  reaches  the  confumer; 
befides  the  benefit  the  whole  country  muft  derive  froih  the 
productive  induftry  called  into  action  by  the  conflant  em¬ 
ployment  of  fo  large  a  capital  on  fo  gruff  an  article.  There 
were  between  Seventy  and  eighty  boats,  average  burthen  fixty 
tons  each,  loading  oil  at  the  Several  wharfs,  and  others  con¬ 
stantly  coming  and  going,  while  I  was  there,  A  number  of 
boats  and  men  alfo  find  conflant  employment  in  providing 
the  pots,  &c.  for  the  oil ;  and  the  extent  of  this  tingle  branch 
of  internal  commerce  (for  almoft  the  whole  is  confumed  in 
the  country)  will  Serve  to  give  Some  infight  into  the  internal 
commerce  and  refources  of  the  country. 

At  the  wells  the  price  of  the  oil  is  Seven  annas  Seven  pies 
per  ii2lbs.  avoirdupois;  at  the  port  of  Ranghong  it  is  fold 
at  the  average  rate  of  three  ficca  rupees  three  annas  and  fix 
pies  per  cwt.  or  per  hogfhead  of  fixty-three  gallons,  weigh¬ 
ing  504  lbs.  fourteen  rupees  Seven  annas  nine  pies,  exolufive 
of  the  calk,  or  per  Bengal  buzar  maund  two  rupees  five  annas 
eight  pies,  whereas  the  muftard-feed  and  other  vegetable  oils 
fell  at  Ranghong  at  eleven  rupees  per  buzar  maund. 

To  conclude:  this  oil  is  a  genuine  petroleum,  poffeffing 
all  the  properties  of  coal-tar,  being,  in  faCt,  the  Self- fa  me 
thing;  the  only  difference  is,  that  nature  elaborates  in  the 
bowels  of  the  earth  that  for  the  Burtnhas  for  which  European 
nations  are  obliged  to  the  ingenuity  of  Lord  Dundonald. 

XXIX,  j4c- 
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XXIX.  Account  of  Mr.  Mushet's  new  Method  of  making 

Steel  of  various  Qualities . 

O  R  this  invention  Mr.  Miifhet*  has  obtained  his  Ma- 
jefty’s  royal  letters  patent ;  and,  certainly,  few  difcoveries  of 
fo  much  importance  to  this  country  have  been  made  for  a 
number  of  years  pall.  The  manufacture  of  call  heel,  which 
has  hitherto  been  tedious  and  expenfive,  is  now  reduced  to  a 
procefs  of  a  few  hours;  and  the  quality  of  the  article  at  the 
fame  time  fo  much  improved,  as  to  be  applicable  to  many 
purpcfes  to  which  Heel  of  the  common  manufacture  cannot 
be  applied.  We  (hall  not,  however,  dwell  on  the  utility  of 
the  invention,  but  lay  before  our  readers  an  account  of  it, 
extracted  from  Mr.  Mufhet’s  fpecification,  which  will  fpeak 
more  to  an  intelligent  mind  than  would  a  volume  of 
eulogium. 

<e  The  general  principles  of  my  procefs  of  precedes  are 
the  fulion  of  malleable  iron,  or  of  iron  ore,  in  fuch  manner, 
and  by  fuch  means,  as  immediately  to  convert  them  into 
cad  Heel ;  and,  likewife,  in  certain  cafes,  the  after  cement¬ 
ation  of  this  fteel  to  give  it  malleability,  and  the  property  of 
welding,  in  order  to  fit  it  for  fuch  purpofes  as  require  Heel 
poffefling  thefe  properties.  Thefe  principles  can  be  aCted 
Upon  for  the  production  of  the  various  qualities  of  fteel  in  a 
Variety  of  ways;  but  the  principle  of  my  invention,  and  the 
Inode  of  operation,  may  be  fully  underftood  by  the  examples 
Which  I  {hall  adduce,  and  which  will  enable  any  perfon  to 
perform  the  fame,  and  to  vary  and  alter  the  mode  of  operation, 
according  to  his  intention,  and  the  particular  quality  of  fteel 
he  may  with  to  manufacture. 

“  Thus,  caft  fteel  may  be  made  by  taking  any  convenient 
quantity  of  malleable  iron,  according  to  the  fizeof  the  furnace 
and  crucible  orcrucibles  to  be  employed,  and  introducingit  into 
the  crucible  or  crucibles  along  with  a  proper  proportion  of 
Charcoal,  charcoal  duft,  pit-coal,  pit-coal  duft,  black  lead,  or 

*  The  fame  gentleman  ro  whom  the  public  are  indebted  for  the  feries 
br  valuable  papers  on  the  manufacture  of  caft  iron,  given  in  the  preceding 
volumes  of  the  Fhilofophical  Magazine. 
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plumbago,  or  of  any  fubftance  containing  the  coally  or  car¬ 
bonaceous  principle  ;  but,  in  general,  charcoal,  pit-coal,  or  pit- 
coal  cokes,  efpecially  if  prepared  in  the  manner  herein  after 
deferibed,  will  be  found  to  anfwer  heft.  For  this  procefs  not 
only  bar  iron  may  be  employed,  but  alfo  what  is  commonly 
called  feraps,  or  wade  iron;  but,  when  the  latter  is  ufed,  a 
little  more  carbonaceous  matter  nnift  be  added  to  the  mixture, 
to  revive  the  ruft,  or  oxyd  of  iron,  adhering  to  the  feraps. 
The  mixture  in  the  crucible  or  crucibles  muft  then  be  put 
into  a  furnace  capable  of  giving  a  fufficiently  intenfe  degree 
of  heat  to  run  down  or  fufe  the  mixture,  which  muft  then  be 
poured  out  into  bar,  ingot,  or  other  moulds,  according  as  the 
manufacturer  intends  to  produce  bars  or  ingots,  or  various 
articles  or  utenfils  that  are,  or  may  be,  made  of  caft  fteel ; 
for  the  whole  iron,  by  fufion  with  the  charcoal  or  other  tub- 
ftances  or  thing's  containing:  carbonaceous  matter,  will  be 
found  to  have  pafled  into  the  ftate  of  caft  fteel.  If  caft  into 
bars  or  ingots,  and  a  proper  quantity  of  charcoal,  or  other 
fubftances  or  things  containing  carbonaceous  matter,  has 
been  employed,  fuch  bars  or  ingots  will  be  found  in  a  ftate 
ready  to  take  the  hammer,  and  to  be  drawn  or  rolled  into 
other  drapes,  according  to  the  intention  of  the  manufacturer. 
In  fome  cafes,  efpecially  where  a  heavy  charge  is  to  be  run 
down,  the  crucibles  muft  be  previoufly  properly  difpofed  in 
the  furnace,  and  the  mixture  introduced  into  them  after¬ 
wards. 

(C  By  the  procefs  before  deferibed,  and  which  may  be 
varied  with  circumftances  by  any  prudent  operator,  caft  fteel 
may  be  made  in  a  few  hours,  which,  by  the  procefs  or  pre¬ 
cedes  hitherto  difeovered,  has  ufually  required  many  days, 
and  fometimes  weeks  ;  for  caft  fteel,  by  the  common  method 
of  manufacture,  has  been  hitherto  made  from  bar  fteel, 
which  had  previoufly  required,  for  its  own  converfion  into 
that  ftate,  from  the  ftate  of  bar-iron,  or  of  ferap-iron,  a 
tedious  cementation  with  charcoal,  in  a  furnace  conftruted 
for  the  purpofe;  and  ufually  known  among  manufacturers 
bv  the  name  of  a  converting  furnace. 

<c  It  cannot  here  efcape  obfervation,  that  this  is  not  the 
only  laving  in  point  of  time  and  expenfe,  gained  by  inv  pro¬ 
cefs 


of  varhus  Qualities*  £$7 

cefs  or  precedes;  for,  when.  I  meet  with  or  procure  iron- 
Hones  or  iron-ores  fufficiently  rich,  and  free  from  foreign 
mixtures,  I  fave  even  the  time  and  expenfe  necelfary  for  the 
converfion  of  fuch  iron-done  or  iron-ore  firft  into  cad  or  pig- 
iron,  and  afterwards  by  a  tedious  and  expensive  procefs, 
accompanied  with  a  great  wade  of  metal,  into  bar-iron. 
l?or  Inch  ore  or  iron-dones,  being  previoudy  roaded  or 
torrified,  when  that  procefs  may  be  found  neceflary,  which 
will  often  happen,  may  be  fubftituted  for  the  bar-iron, 
fcrap,  or  wade  iron*,  as  before  defcribed,  and  the  refult  will 
be  cad-deel,  if  a  proper  quantity  of  charcoal,  charcoal-dud, 
pit-coal,  pit-coal-dud,  plumbago  or  black  lead,  or  of 
any  fubdance  containing  carbonaceous  matter,  has  been 
ufed. 

u  For  the  common  and  ordinary  qualities  of  cad-deel,  a 
much  fmaller  quantity  of  carbonaceous  matter  is  requifite  in 
the  mixture  than  perhaps  could  have  been  fufpecled  before 
my  invention.  When  charcoal  from  wood  is  employed,  a 
feventieth  to  a  ninetieth  of  the  weight  of  the  iron  will  gene¬ 
rally  be  found  diffident.  When  the  quantity  of  the  carbo¬ 
naceous  matter  or  principle  exceeds  one  feventieth,  and  is 
increafed  to  from  one  fixtieth  to  one  fortieth  or  more  of  the 
weight  of  the  iron,  the  deel  becomes  fo  completely  fufible 
that  it  may  be  run  into  moulds  of  any  fhape,  and  be  capable 
afterwards  of  being  filed  and  polidaed.  Hence  by  cading 
may  be  cond rubied  doves,  grates,  kitchen  utenfils,  many 
kinds  of  wheels  and  mill  works,  a  great  variety  of  fmall 
machinery,  and  many  other  articles,  which  could  not  be  fo 
made  by  the  proceffes  now  in  ufe,  and  which  way  of  making 
fuch  articles  conditutes  a  part  of  my  invention. 

“  By  my  procefs  various  kinds  of  deel,  differing  as  much 
from  each  other  in  their  qualities  as  the  various  kinds  of  pig 
or  cad-iron  differ  from  each  other,  can  be  formed  by  merely 
varying  the  proportion  of  carbonaceous  matter.  Cad-fieel 
of  the  common  and  ordinary  qualities  is  too  volatile  when  in 
fufion  to  admit  of  being  run  into  any  diape  except  draight 
moulds  of  a  confderable  diameter;  but  deel  of  fuch  denfity 
as  to  admit  of  being  cad  into  any  form  may  be  produce^  by 
my  procefs,  by  in  oread  ng  the  quantity  of  charcoal,  or  matter 

containing 
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Containing  the  carbonaceous  principle,  and  then  fufing  (he 
mixture  as  before  directed.  When  I  with  to  produce  qualities 
of  fteel  fofter  than  is  ufually  manufactured  by  the  common 
precedes,  I  find  it  beft  to  ufe  a  fmall  proportion  of  charcoal, 
fometimes  fo  little  as  a  two  hundredth  part  of  the  weight  of 
the  iron.  Steel  produced  with  any  proportion  of  charcoal, 
not  exceeding  a  hundredth,  will  generally  be  found  to 
poffefs  every  property  neceffary  to  its  being  caft  into  thofe 
ihapes  which  require  great  eiafticity,  ftrength,  and  folidity.  It 
will  alfo  be  found  generally  capable  of  fuftainmg  a  white 
heat,  and  of  being  welded  like  malleable  iron;  and,  indeed, 
as  the  proportion  of  charcoal  or  other  carbonaceous  matter  is 
reduced,  the  qualities  of  the  fteel  will  be  found  to  approach 
,  nearer  to  thofe  of  common  malleable  iron. 

**  By  further  purfuing  the  principle  of  my  new  inventions, 
I  fufe  down  malleable  bar  or  ferap-iron  in  a  crucible  or 
crucibles,  without  any  viiible  addition  of  carbonaceous  mat¬ 
ter,  and  run  it  into  bar,  ingot,  or  other  moulds.  In  this 
ftate  the  metal  is  nearly  of  the  fame  quality  as  when  put  in, 
only  altered  by  the  combination  of  a  fmall  portion  of 
carbonaceous  matter,  which  the  iron  by  its  chemical 
affinity  attracts  from  the  ignited  fuel,  or  from  the  ignited 
carbonic  gas  of  the  furnace,  and  which  enters  by  the  mouth, 
or  through  the  pores  of  the  crucible  or  crucibles,  probably 
diffolved  in  caloric  at  a  very  high  temperature.  But  whether 
fo  diffolved  or  not,  the  fa  61  is,  that  a  portion  of  the  carbon 
paffes  from  the  fire  into  union  with  the  iron,  and  thereby 
converts  it  into  an  extremely  foft  fteel. 

“Befides  the  different  modes  of  operation  above  fpecified, 
I  further  reduce  iron-ore,  bar-iron,  or  ferap-iron,  by  the 
addition  of  lime  or  chalk,  or  other  carbonats,  or  of  carburets, 
with  clay,  glafs,  and  other  fluxes,  in  various  proportions, 
and  form  all  the  various  qualities  of  fteel  formerly  enume¬ 
rated  . 

<£  If  the  various  kinds  and  qualities  of  fteel  obtained  by 
the  procefs  or  proceffes  above  mentioned  be  introduced  into 
the  common  converting  or  other  fteel  furnaces,  in  contaft 
with  carbonaceous  matter,  or  with  earths,  and  heated  for' 
five  days,  or  more  or  lefs,  according  to  the  thicknefs  of  the 

bars 
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bars  or  other  forms,  and  the  quantity  introduced,  the  bars, 
ingots,  or  other  fhapes,  being  then  taken  from  the  furnace, 
will  be  found  to  poflefs  all  the  folidity  which  they  formerly 
were  poflefted  of  as  caft-fteel,  with  that  property  of  welding 
peculiar  to  bliftered,  faggot,  or  German  fteel  of  the  ufual 
mode  of  manufacture. 

C(  By  this  invention  I  obtain  fteel  which  for  folidity  may 
be  ufed  for  the  purpofes  of  caft-fteel;  uniting  at  the  fame 
time  the  property  of  welding,  without  deftroying  the  folidity 
or  quality  of  the  metal  a  circumftance  of  the  higbeft  im¬ 
portance  to  our  manufacturers.  Ingots,  bars,  plates,  and 
every  fliape  into  which  this  fteel  is  caft,  rolled,  or  hammered, 
will  be  poflefted  of  uniformity  of  quality,  without  thofe 
numerous  reeds,  flaws,  bifters,  and  disjoined  laminae  found 
in  fteel  made  by  the  proceftes  in  ufe  before  my  invention, 

ei  When  pit- coal  cokes  are  to  be  ufed  in  any  of  the  foregoing 
operations,  either  in  mixture  with  the  ore,  or  with  the  iron, 
or  for  fuel  in  the  furnaces,  in  which  the  crucibles  containing 
the  mixture  are  expofed  to  the  adfion  of  the  fire,  it  is  of  the 
utmoft  importance  that  the  cokes  be  properly  prepared. 
The  proccfs  which  I  have  found  to  anfwer  beft  for  this  pur- 
pofe,  though  common  cokes  will  alfo  do,  is  founded  upon 
the  principle,  that  all  accefs  of  oxygen  to  the  coals  to  be 
coked,  ftiould  be  prevented  :  this  end  is  gained  by  preparing 
the  cokes  in  iron  veflels,  in  the  fame  manner  as  wood  is  now 
charred  for  the  purpofe  of  being  employed  in  the  manufac¬ 
ture  of  gun-powder.  The  bitumen,  or  coal-tar  as  it  is  com¬ 
monly  called,  which  is  volatilized  from  the  coals  to  be  coked, 
by  the  heat  applied  to  the  exterior  of  the  iron  veftel  or  other 
chamber  containing  the  faid  coals,  is  thus  faved,  inftead  of 
being  burnt  or  diffipated  in  the  -atmofphere,  as  is  the  cafe  in 
the  common  procefs  of  coking,  in  which  the  coals  are 
expofed  to  combuftion  in  open  heaps,  and  which  alfo  par¬ 
tially,  though  in  a  lefs  degree,  takes  place  in  the  procels 
commonly  known  by  the  name  of  Lord  LXmdonald’s  proceis 
for  preparing  coal  tar.” 
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XXX.  Experiments  and  Obferv ations  on  the  Vitality  and  Life 
of  Germs.  By  Victor  Michelotti3  M.D.  of  Turin*. 

I  propofe  to  examine  in  this  memoir  the  vital  power, 
I  have  thought  proper,  in  order  that  the  fubjedt  may  be  ren¬ 
dered  eafier,  to  take  vitality  at  that  period  of  life  when  the 
number  and  complications  of  its  functions  are  the  leaf!;; 
that  is  to  fay,  in  the  embryo : — it  is  then  reduced  to  fnnple 
nutrition  and  a  fpeedier  increafe. 

We  are  as  yet  little  accpiainted  with  the  powers  by  which 
the  embryo  is  animated  and  expanded ;  the  only  objedt  of 
the  obfervations  hitherto  made  on  different  kinds  of  eggs 
and  feeds,  was  to  prove  or  refute  the  fyftem  of  the  pre-exift- 
ence  of  germs  or  at  moft  to  throw  light  on  the  formation 
and  expanfion  of  fome  of  their  parts.  It  is  on  this  power, 
however,  with  which  living  bodies  are  endowed,  and  the 
adtion  of  bodies  which  have  fome  influence  on  it,  that  the 
phenomena  of  life  depend. 

But  how  comes  it  that  certain  agents  which  a dt  with  fo 
much  energy  on  adults  feem  to  have  no  adlion  on  the  foetus, 
fince the  vital  power  and  the  Jlimulus  employed  are  the  fame? 
Is  there  then  at  certain  periods  of  life,  a  particular  ftimulus, 
cleft ined  to  adf  on  particular  organs  ?  or  does  fenfibility  vary 
In  the  different  periods  of  life  ? 

In  fupport  of  the  firft  hypothecs  we  might  take  light, 
for  example,  which  appearing  to  be  one  of  the 'vivifying 
principles  of  animals  and  vegetables,  feems,  however,  to  have 
no  influence  on  the  expanfion  of  germs,  fince  the  greater 
part  of  them  pafs  the  fir  ft  period  of  life  in  obfcurity. 

But  if  we  fuppofe  a  different  fallibility  in  the  various  ftates 
of  life,  we  fliall  obferve  that  the  vivifying  principle  of  the 
animal  ought  to  be  more  energetic  in  proportion  as  it  is 
nearer  its  fource,  fince  the  whole  fpace  paffed  over  ought  to 
be  at  the  expenfe  of  the  force  employed  to  make  it  pafs. 

One  of  the  firfl;  modifications  under  which  the  vital  power 
prefents  itfelf  is  that  of  irritability ;  and  it  is  exadtly  during 
the  firft  expanfion  of  the  foetus  that  the  greateft,  and  as  we 
From  ‘journal  de  Phyfque)  Vontofe,  am  9. 
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may  fay,  the  moft  impatient  irritability  is  obferved.  But 
why  does  a  him  ulus  fo  powerful  as  caloric,  in  a  certain  dofe^ 
extinguifh  the  life  of  the  adult,  without  altering,  or,  at  lead,, 
without  altering  much,  the  life  of  the  fame  animal  hill 
in  embryo?  / 

We  have  as  little  knowledge  refpeiSting  the  adlion  of  gafes, 
odoriferous  or  narcotic  effluvia,  miafmata,  Sec.  In  a  word, 
there  would  be  manv  agents  to  examine  by  applying  them 
to  animals  externally;  but  I  fhall  confine  myfelf  to  an  ex¬ 
amination  of  the  principal  ones,  and  in  the  fimpleft  and 
eafielt  manner.  lit,  Has  light  any  action  on  the  embryo 
hill  contained  in  the  egg?  Is  its  adtion  ufeful  or  prejudicial 
to  it? 

To  decide  this  quefiion,  T  took  on  the  5th  of  December 
3796,  four  gjafs  jars  of  the  fame  fize,  two  of  which  I  co¬ 
vered  with  a  coating  of  black  wax,  and  I  put  into  each  an 
equal  quantity  of  the  eggs  of  the  pha.lcena  dij'par  Linn.  1 
clofed  each  of  them  with  a  pierced  hopper,  through  which 
I  inferted  a  bent  tube,  coated  in  the  fame  manner,  to 
maintain  a  free  communication  between  the  internal  and 
external  air,  preventing,  as  much  as  poffible,  the  pafiage  of 
light  into  the  coated  jars.  I  then  placed  in  a  northern  expo- 
fure  a  black  jar  and  a  tranfparent  one  in  a  fituation  where 
the  fun  had  no  accefs;  the  other  two  were  expofed  to  the 
fouth,  that  is  to  fay,  to  the  moh  powerful  adfion  of  that 
luminary. 

In  both  places  the  greatdt  cold  during  winter  was  -f  1 8  j° 
Fahrenheit,  and  the  greateh  heat  towards  the  north,  that  at 
the  period  of  the  birth  of  the  caterpillars,  was  +  66°,  while 
towards  the  fouth  in  the  fun  it  was  as  high  as  -f  109!°. 

On  the  20th  and  21ft  of  April  1797,  when  the  eggs  of 
thefephalaenae  were  not  hatched  in  the  fields^  on  vifiting  my 
black  jar  towards  the  fouth,  1  found  the  greater  part  of  the 
eggs  already  hatched;  the  fmall  caterpillars  had  afcended  to 
the  highett  part  of  the  neck  of  the  jar,  to  which  they  had, 
no  doubt,  been  attracted  by  fotne  rays  of  light  that,  not¬ 
withstanding  my  precautions,  penetrated  through  the  bent 
tube.  On  infpedfing  at  the  fame  time  the.  other  jar  towards 
Yon.  IX.  li  h  t)je 
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the  foil  til,,  which  was  transparent,  I  found  only  one  Cgg[ 
hatched.  In  another  Small  tranfparent  bottle,  which  con* 
tained  fome  thoufands  of  eggs,  there  were  only  five  capable 
of  being  hatched*  as  all  the  reft  had  periflied.  I  removed  a 
bit  of  the  black  coating  from  the  jar,  that  I  might  be  able 
to  obferve  the  caterpillars;  I  left  it  expofed  to  the  fun  along 
with  its  companion,  and  I  can  aflert,  that  after  that  period 
not  one  of  the  eggs  was  hatched,  if  I  except  the  firft  and 
iecond  day,  when  a  few  came  forth. 

The  Speedier  hatching  of  the  eggs  in  the  coated  jar  might 
be  aferibed  to  the  greater  degree  of  heat  it  experienced,  if  the 
air  contained  in  the  jar  had  not  had  free  communication 
with  the  external  air. 

The  jars  expofed  to  the  north,  in  fuch  a  manner  as  to  re¬ 
ceive  only  a  reflected  light,  tnuft  inform  us  whether  this 
light  was  equally  fenfible  to  the  tender  germs.  On  the  2 lit 
of  April,  indeed,  I  found  Several  of  them  already  hatched  in 
the  black  jar,  and  three  days  after  they  began  to  become 
animated  hra  paper  cornet,  in  which  I  kept  a  great  number 
of  them  {hut  up,  and  it  was  not  till  the  end  of  five  days  that 
they  began  to  be  hatched  in  the  tranfparent  jar  expofed  to 
the  north. 

I  repeated  tliefe  experiments  in  9$,  with  this  difference, 
that  I  varnifhed  my  glaffes  with  oil  colours,  and  that  to  the 
black  tranfparent  ones  I  added  others  covered  with  red  and 
white  paint. 

The  refults  were  equally  decisive,  Since  at  noon  I  Saw  all 
the  eggs  contained  in  the  black  jar  hatched  firft,  then  a  great 
part  of  thofe  in  the  white,  but  none  of  thole  I  left  in  the 
tranfparent  one ;  on  the  contrary,  they  foon  aflhmed  a 
pearly  gray  colour,  which  I  found  by  experience  to  be  a 
certain  fign  that  the  eggs  were  no  longer  fufceptible  of  being 
hatched. 

The  remaining  eggs  contained  in  the  red  jar  and  the  white 
One  towards  the  South  became  all'o  gray,  and  incapable  of 
being  hatched.  The  experiment  was  attended  with  the 
fame  fuccefs  towards  the  north,  Since  the  firft  hatched  were 
thofe  in  the  black  jar,  then  thofe  in  the  red  and  white  ones 
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alrnoft  at  the  fame  time :  thofe  ia  the  tranfparent  one  were 
the  laft.  •  ) 

To  anfwer  an  objection  that  might  be  made,,  that  the 
different  varnifhes  produced  a  confiderable  difference  in  the 
heat  in  the  glades,  (though  this  difficulty  can  have  no  rela¬ 
tion  to  thofe  expofed  to  the  north,)  I  prepared,  on  the  5th 
.of  February  1798,  two  bent  glafs  tubes,  one  of  them  var- 
nifhed  black,  and  put  into  each  about  a  hundred  of  the  ' 
fame  eggs.  Thefe  I  inferted  in  a  pretty  large  bottle,  not 
varuifhed,  filled  with  water,  which  I  took  care  frequently  to 
change,  left  it  ihould  become  corrupted,  and  expofed  them 
to  the  fouth. 

On  the  iff:  of  March  the  eggs  began  to  be  hatched  in  the 
black  tube,  and  eight  days  after  in  the  other;  before  the 
end  of  the  month  94  were  hatched  in  the  black  tube,  while 
in  the  tranfparent  one  there  were  only  4r,  the  remainder 
having  become  gray,  that  is  to  fay,  having  perifhed. 

The  confiderable  anticipation  in  the  birth  of  the  cater¬ 
pillars  in  thefe  tubes  ought,  in  my  opinion,  to  be  aferibed 
to  their  being  immeried  in  water,  where  they  were  not 
liable  to  changes  of  temperature  fo  violent,  fince  the  cold 
was  not  greater  than  it  had  been  the  preceding  year,  and 
ns  the  water  contained  in  the  bottle,  during  the  greateft  heat, 
did  not  exceed  66°  above  zero;  while  in  tiie  jars  expofed  to 
the  fun  it  rofe  to  +  88  and  -f  109,  but  towards  the  north 
it  was  only  from  -f  55°  to  4-  65,  a  temperature  fufficient  to 
hatch  the  eggs  of  thefe  infedfs;  and  as  the  prefent  year  this 
degree  of  heat  had  been  experienced  more  than  ufnal,  it 
appears  to  be  very  probable  that  it  is  not  a  certain  period 
of  time  that  is  neceflary  for  hatching,  but  a  certain  degree  of 
heat.  : ,  i 

I  repeated  the  fame  experiments  on  the  phahsna  mori 
Linn,  (the  filk-worm)  :  the  reful  ts  were  perfectly  analogous 
to  thofe  above  mentioned.  I  ill  a  1 1  not  enter  into  all  the  de¬ 
tails,  but  relate  thofe  which  I  made  on  the  eggs  of  a  fort  of 
fpider.  .  •> 

Thefe  eggs  being  covered  only  with  a  very  thin  pellicle, 
appeared  to  me  very  proper  for  the  experiment  ;  and.befides 
this,  the  attention  with  which-  the  .mother  envelops  tjpein, 
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and  conceals  them  in  the  crevices  of  trees,  prepofleffed  me 
m  their  favour.  ^ 

On  the  0,6 th  of  March  1800,  I  put  on  two  pieces  of  white 
paper  feveral  of  thefe  eggs,  which  I  covered  with  fmall  bells 
of  very  thin  glafs,  taking  care  to  leave  a  fmall  aperture  at 
their  fummits  to  maintain  a  circulation  of  air.  I  varnifhed 
one  of  them  black,  and  expofed  them  to  the  fouth. 

At  the  end  of  forne  davs  the  e££S  which  were  under  the 
tranfparent  bell  became  coloured  and  dry,  and  all  thofe 
under  the  black  bell  were  hatched  on  the  nth  of  April.  I 
repeated  on  thefe  eggs  the  experiments  of  the  tubes  im- 
merfed  in  water,  and  the  refult  was  equally  decilive,  fi nee 
I  faw  hatched  not  only  all  the  ejro-s  contained  in  a  bent  glafs 
tube  covered  with  a  very  thin  plate  of  lead,  but  (fill  they 
preceded  others  which,  though  placed  alfo  in  a  dark  place, 
were  not  immerfed  in  water. 

Tn  regard  10  thofe  contained  in  the  tranfparent  tube,  they 
all  perifhed.  At  firft  they  exhibited  no  fenfible  fign  of  any 
change:  afterwards  they  began  to  become  a  little  coloured; 
they  then  daily  affumed  a  redder  colour,  but  they  did  not 
perifh  altogether  till  the  laft  days,  during  which  thofe 
in  the  covered  tube  were'  hatched. 

From  thefe  different  experiments  we  may  therefore  con¬ 
clude,  that  light  has  a  decided  a 61  ion  on  thofe  germs  which 
are  expofed  to  it;  that  this  action  is  prejudicial  to  them  ; 
arid,  in  the  laft  place,  that  it  manifefts  its  a6tion  by  retarding, 
their  expanfion  if  the  light  be  weak,  or  a  reflebfed  light,  or 
bv  the  total  extinction  of  their  life  if  it  be  very  intenfc,  as 
that  which  comes  direbtly  from  the  fun. 

To  thefe  facts  if  I  add,  that  the  expanfion  of  viviparous  ani¬ 
mals  begins  and  is  completed  in  darknefs;  that  oviparous 
animals  produce  eggs  with  an  opake  (hell,  as  thofe  of  birds, 
&c.  that  if  the  eggs  have  a  delicate  fhell  the  mother  gene¬ 
rally  depofits  them  in  dark  and  concealed  places,  where  file 
covers  them  with  hair,  earth,  &c.  we  fhall  be  inclined  to 
think  that  the  action  of  light  is  generally  prejudicial  to  the 
expanfion  of  the  germs.  But  in  what  manner  does  it  hurt 
them? — This  is  what  I  (hall  endeavour  to  explain. 

It  may  be  conceived  that  the  a6fion  of  light  can  hurt 
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gssrms  three  different  ways;  either  by  the  deficcation  it  may 
produce  by  too  much  heating  the  bodies  expofed  to  it;  or  by 
favouring  new  combinations  between  the  almoll  liquid  parts 
of  the  germ,  in  fuch  a  manner  as  to  deltroy  their  natural 
difpofition  5  or,  in  the  laft  place,  becaufe,  being  itfelf  a 
ftimulus,  that  is  to  fay,  an  agent  capable  of  affecting  vitality 
different  ways,  it  may,  by  the  violence  of  its  intenfity,  or 
the  continuation  of  its  adfion,  extinguilh  t  he  vitality,  as  all 
ftimiuli  too  violent  or  too  long  continued  exhaull  the  fubjedt 
on  which  they  adt. 

It  may  be  readily  feen  that  the  fir  Cl  hypothefis,  that  of 
the  deficcation  produced  by  the  light  of  the  fun,  is  void  of 
all  foundation,  as  is  proved  by  the  black  jars  expofed  to 
the  north,  and  the  tubes  which  were  kept  immerfed  in  water. 

In  regard  to  the  influence  which  light  may  have  cu 
germs,  by  facilitating  or  producing  new  combinations,  it 
certainly  deferves  to  be  examined.  It  may,  indeed,  be  eafily 
conceived  that  a  new  difpofition  of  the  parts,  contrary  to 
that  which  is  neceffary  for  the  exercife  of  life,  cannot  take 
place  without  deftroying  it;  and  we  know  by  the  different 
experiments  of  Hunter,  how  much  power  the  vital  principle 
has  to  caufe  the  germs  of  the  eggs  of  fowls  (which  are  eafily 
injured  by  froll  when  the  vital  principle  is  defiroyed)  to 
refill  cold  with  efficacy. 

Harvey,  and  feveral  other  philofophers,  have  alfo  obferved 
that  the  egg  will  keep  as  long  as  the  membrane  which  con¬ 
tains  the  germ  is  found ;  and  various  obfervers  have  re¬ 
marked,  that  the  vital  principle  can  even  make  the  feeds  of 
certain  plants  refill  the  injury  of  ages. 

Infects  which  are  fufceptible  of  a  kind  of  refurredlion  are 
fo  only  as  long  as  the  vital  principle  exills  in  them,  by 
the  means  of  which  they  refill  the  agency  of  dellrudlive 
powers;  but,  if  thefe  powers  derange  their  organization,  they 
irrecoverably  lofe  the  faculty  of  returning  new  life.  That  is 
to  fay,  in  thefe  animals,  as  in  germs,  the  vital  principle  is 
ahvavs  effentially  united  to  a  certain  difpofition  of  organiza¬ 
tion,  whieh  is  not  changed  till  after  the  deftrudlicm  of  the 
vital  force.  / 
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It  appears  to  me  then  that  light  deflroys  the  vital  prin^ 
ciple  of  germs,  and  that  after  its  deftru&ion  new  combina¬ 
tions  are  formed. 

The  colour,  indeed,  which  the  eggs  affumed  during  my 
experiments,  never  manifefled  itfelf  without  the  definition  of 
life,  and  it.  never  fhowed  itfelf  till  the  light  had  exercifed  on 
them  a  pretty  flrong  adtion. 

The  total  exhauflion  of  vitality  effeted  by  light,  ought 
not  to  be  different  from  that  effeted  by  other  ftimuli ;  that 
is  to  fay,  light  weakens  the  germ,  and  confequently  retards 
its  expanfion :  in  a  word,  by  ^weakening  and  exhaufling  it 
it  extinguifhes  its  life  ;  which  is  perfetly  agreeable  to.  what 
tve  have  obferved  in  eggs  retarded  in  the  procefs  of  hatch¬ 
ing,  or  which  perifhed,  according  to  the  intenfity  of  the 
light  they  had  received. 

It  might  be  conjetured  that  the  light  affedls  chiefly  the 
nervous  fubflance  of  the  tender  embryos,  becaufe  we  know 
the  vehemence  with  which  it  affedls,  and  in  a  very  feverc 
manner,  our  retina,  when  its  adlion  on  it  is  too  long  conti¬ 
nued.  The  exiftenee  of  the  pupillary  membrane  in  the 
foetus,  and  the  pain  experienced  by  young  animals  when  fir  ft 
expofed  to  the  light,  are  further  proofs  in  favour  of  this 
hypothefis.  In  my  eggs  I  could  difeover  on  the  head  of  the 
infect  thofe  two  hemifpheres,  with  facets  which  afterwards 
formed  the  eyes  of  the  infect  ;  a  proof  of  their  advanced  or¬ 
ganization, 
o 

However  plaufible  this  reafoning  might  be,  I  was  defirous 
of  putting  it  to  the  tefl  of  experiment.  As  vegetables  have 
no  nervous  fubflance  defined  for  feeling,  they  appeared  to 
me  proper  for  this  purpofe.  I  therefore  took  French  beans> 
{phnfeohis  vulgaris  Linn.)  cluck  peas,  ( cicer  arietinum)  lu¬ 
pines,  ( lupinus  albus)  and  moiflened  them  till  they  began  to 
fliow  fig  ns  of  germination.  I  then  removed  the  bark,  and 
put  them  thus  peeled  into  glafs  tubes  with  a  little  water. 

I  immerfed  thefe  tubes  in  a  bottle  of  very  thin  tranfparent 
glafs  filled  with  water;  fome  of  the  tubes  I  had  wrapped  up 
in  a  platffof  lead,  to  fhelter  them  from  the  light  of  the  fun, 
and  they  were  ail  kept  at  the  fame  temperature.  I  firft  ob- 
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fetved  in  all  the  tabes  a  more  rapid  germination ;  I  faw  the 
feeds  in  the  transparent  tubes  become  equally  yellow,  but 
afterwards  they  began  to  putrefy  without  any  further  fign 
of  vegetation:  on  the  other  hand,  the  feeds  contained  in 
the  tubes  darkened  by  the  plate  of  lead  became  yellow  alfo  *, 
but,  afluming  afterwards  a  darker  colour,  they  in  a  little 
time  became  green,  threw  out  roots,  expanded  their  coty¬ 
ledons,  and  appeared  in  full  vegetation.  As  the  fmallnefs 
of  the  tubes  did  not  permit  them  to  expand  more,  as  foon  as 
they  filled  the  whole  capacity  of  them  they  ceafed  to  ve¬ 
getate. 

The  different  degrees  of  vegetation  to  which  thefe  feeds 
attained,  {bowed  that  light  may  have  an  influence  on  the 
feeds  of  vegetables,  though  deflitute  of  nervous  fob  fiance. ; 
but,  that  I  might  he  fully  convinced  of  this  fa  ft,  I  proceeded 
in  the  following-  manner  : 

I  put  fome  feeds  of  lupines  and  chick-peas,  freed  from 
their  bark,  and  in  a  ftate  of  germination,  into  two  bot¬ 
tles,  furnifhed  at  the  bottom  with  a  little  tow  moiftened 
with  water.  I  removed  from  the  coated  bottles  a  little  of 
their  varnifh  on  one  fide,  in  order  that,  being  illuminated  in 
that  part,  I  might  be  abJ.e  to  obferve  through  the  aperture 
the  vegetation  of  the  feeds  without  being  obliged  to  take 
them  out. 

The  feeds  at  firft  continued  to  vegetate  equally  in  the  two 
bottles,  and  to  throw  out  roots  ;  but  I  foon  obferved  that  the 
extremity  of  the  fmall  roots  of  the  feeds  contained  in  the  tranf- 
parent  bottle  began  to  affume  a  colour  more  and  more  dark, 
and  they  at  length  putrefied  altogether.  As  fome  expanfioncf 
the  germ  of  the  plant  took  place  at  this  period  at  the  ex- 
penfe  of  the  cotyledons,  and  as  the  latter  were  moiftened,  it 
happened  that  the  expanfion  of  the  germ  did  not  totally 
ceafe,  though  it  was  very  flow.  The  principal  root  even 
threw  out  fome  fmall  roots  :  but  they  foon  rotted  with  the 
fell ;  fo  that,  after  having  languiflied  fome  time,  the  vegeta¬ 
tion  ceafed  altogether. 

In  the  varnifhed  bottle  the  cafe  was  different :  all  the  feeds 
Vegetated  completely,  fent  forth  numerous  roots  in  the  tow, 
and  only  two  feeds  gave  any  fign  of  putrefaction  at  the  ex- 
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tremity  of  their  principal  root,  while  in  the  other  parts 'they 
were  found  and  vigorous,  forne  of  the  plants  even  role  to  the 
fuinmit  of  the  bottle:  in  a  word,  I  did  not  fee  any  difference 
between  thefe  plants  and  thofe  which  vegetate  naturally-  in 
the  earth,  except  that  thofe  in  the  dark  bottle  had  the  Item  and 
1  mall  roots  longer  and  whiter,  and  the  cotyledons  greener. 

From  thefe  obfervations  there  is  reafon  to  conclude,  that 
if  philofophers  have  been  long  acquainted  with  the  influence 
of  light  on  vegetation,  they  knew  but  imperfectly*  that  the 
flrft  degree  of  vegetation,  that  is  to  fay,  the  expanlion  of  the 
germs  of  plants,  requires  obfcurity  like  that  of  the  germs  of 
animals,  fince  light  is  evidently  prejudicial  to  them 

If  we  recollect  that  the  feeds  of  vegetables  are  all  covered 
with  a  pretty  hard  opake  bark,  we  {hall  be  inclined  to  he 
lieve  that  this  bark  is  not  only  deftined  to  defend  them  from 
the  prejudicial  influence  of  the  air,  gales,  &c.  but  aifo  to 
flicker  the  tender  and  fen fib'le  germ  from  the  action  of  the 
folar  light,  which  would  make  them  perifh. 

I  {hall  terminate  this  memoir  with  a  remark  which  has 
occurred  to  me  in  regard  to  the  lire  of  embryos.  In  mv 
opinion,  the  vital  power  of  embryos  is  expanded  in  a  manner 
very  Ample  and  common  to  all  germs,  and  the  only  object 
of  it  is  the  expanlion  of  thofe  organs,  the  exerc-ife  of  which 
is  to  form  afterwards  real  life.  Though  thefe  organs  all  exift 
in  the  embryo,  they  have  fcarcely  any  influence  on  the  adlual 
life.  The  fafts  which  induce  me  to  entertain  this  opinion 
are,  that  the  feeds  of  vegetables,  deftitute  not  only  of  eves 
but  even  of  a  nervous  fyltem,  are  neverthelefs  a  Hefted  by 
light  as  well  as  the  germs  of  animals. 


Obfervations  made  on  tire  refpi ration  of  the  eggs  of  ani¬ 
mals  have  fhown  me  alfo  that  thefe  eggs,  during  their  ex- 
paniion,  ahforb  oxygen  gas;  if  this  gas  is  not  fupplied  to 
them,  their  expanlion  is  fufpended  ;  and  this  refpi  rat  ion  or 
rather  abforption  of  air  may  be  accelerated  or  fufpended 
bv  accelerating  or  checking  the  influence  of  the  oxygen, 
which  lias  an  influence  on  the  expanlion  of  the  germ. 

We  arc  taught  by  the  experiments  of  fMr.  Cruickfhank 

*  Two  able  philofophers,  Scnebicr,  and  my  countryman  Vsfialli,  have 
•crude  the  lame  ob  fer  vat  km. 
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that  barley,  on  germinating,  abforbs  oxygen  gas ;  and  that 
this  abforptiori  is  in  the  ratio  of  the  evolution  of  the  germ. 
At  this  epoch  of  life,  however,  as  the  tracheae  of  plants 
and  animals  do  not  feem  to  be  proper  for  refpiration,  I  am 
of  opinion  that,  as  the  germs  which  formed  the  objeCt  of 
my  experiments  were  fenfible  to  the  light,  though  deilitute  of 
organs  defigned  for  feeling,  thefe  young  beings,  thefe  germs, 
abforb  the  air  into  thofe  veffels  which  are  one  day  to  be  their 
organs  of  refpiration.  Germs,  in  expanding,  live  then  and 
feel  in  a  new  manner  which  is  peculiar  to  them. 

-  Additional  Note  *. 

dt  has  been  long  obferved  in  gardens,  in  hot-houfes  and 
hot-beds,  that  a  fudden  and  ftrong  light  often  deftroys  in  an 
inhant  the  young  plants  which  have  appeared.  There  are 
none,  perhaps,  which  dread  more  the  cold  and  the  light  than 
the  germs  of  the  larch,  and  fome  other  Alpine  plants  which, 
however,  remain  nine  months  of  the  year  under  the  fnow, 
and  the  other  three  under  a  fcorching  fun  and  the  fereneft 
Iky.  They  have  need  of  being  Iheltered  during  their  infancy, 
like  the  plants  of  the  Cape.  Would  the  cafe  be  different 
with  the  human  race?  It  appears  that  general  rules,  like 
the  maxims  of  philofophers,  are  every  day  contradicted  by  a 
kind  and  provident  Nature,  which  knows  to  yield  and  to 
put  herfelf  within  the  reach  of  every  being,  and,  without 
Harts  or  agitation,  to  watch  over  their  prefervation.  Nothing 
lets  than  direCt  experiments  can  check  the  influence  of  opi¬ 
nion,  which,  in  confequence  of  the  eloquence  or  reputation 
of  great  men,  hurries  away  the, indolence  or  indifference  of 
thq  multitude.  Thofe  of  Dr.  Michelotti,  which  are  really 
original,  raife  up  a  corner  of  that  veil  which  covers  the 
myfteries  with  which  Nature  is  pleafed  to  conceal  her  pro¬ 
ductions.  They  are  a  leflon  to  mankind  on  the  danger  of 
deducing  confequences  too  general  from  particular  faCts.  In 
a  word,  they  teach  us,  what  it  would  appear  good  fenfe 
ought  to  have  infpired  long  ago,  that  the  firft,  the  mod  ufe- 
ful,  and  the  moft  vivifying  of  all  the  elements  of  life  may  ex- 

*  By  the  Editor  of  the  Journal  dc  PhjJique, 
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tinguifh,  check,  and  luffocate  it  in  a  moment;  fuch  are 
caloric  and  light,  given  prematurely  to  the  germs  of  plants 
and  of  animals. 

Mutata  frangunt ,  adfueta  conforvant.  Linn. 
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XXXI.  'Memoir  on  the  Quantity  of  Vital  Air  in  the  Atmo- 
fphere ,  and  the  different  Methods  of  meafuring  it.  By 
M.  Anthony  de  Marti,  Member  of  the  Royal  Aca¬ 
demy  of  the  Arts  and  Sciences  at  Barcelona. 

T  HE  celebrated  Hales  obferved  that  common  air,  when 
expofed  with  other  fubftances,  was  reduced  to  a  fmaller  vo¬ 
lume.  Dr.  Prieftley  advanced  further  in  this  matter,  having 
difcovered  by  his  experiments  that  nitrous  gas  caufes  a  dimi¬ 
nution  in  air  more  confiderable  according  as  it  is  more  proper 
for  refpiration ;  and  on  the  other  hand,  that  inflammable  air, 
mephitic  air,  and  other  aeriform  fluids  incapable  of  main¬ 
taining  animal  life,  do  not  in  the  like  manner  diminifh  ni¬ 
trous  gas.  Other  phiiofophers  afterwards  obferved  this  di¬ 
minution  of  air  proportioned  to  its  purity  by  means  of  liver 
of  fulphur,  a  pafte  made  of  fulphur  and  filings  of  iron  moiff- 
ened  with  water,  by  the  combuftion  of  inflammable  air,  and 
by  that  of  phofphorus.  Thefe  fubftances,  which  abforb  the 
refpirable  air  to  the  exclufion  of  other  aeriform  bodies  which 
may  be  mixed  with  if,  have  ferved  as  the  means  of  afcertain- 
ing  the  purity  of  every  kind  of  air  whatever.  Different  kinds 
of  eudiometric  proofs  have  been  employed  :  iff,  That  of  ni¬ 
trous  gas  :  2d,  That  of  lulphuret :  3d,  That  of  a  pafte  of  ful¬ 
phur  and  iron  :  4th,  That  of  inflammable  gas  :  5th,  That  of 
phofphorus.  But  have  all  thefe  proofs  been  carried  to  fuch 
a  degree  of  perfection  as  to  render  them  equally  convenient 
and  corred  ?  This  examination  will  form  the  fubjeCt  of  this 
eflay,  which  will  naturally  lead  me  to  the  analyfis  of  atmo- 
ipheric  air. 

This  air  is  conftantly  found  more  or  lefs  impregnated  with 
different  heterogeneous  bodies,  and  particularly  water,  the 
quantity  of  which  M.  De  Sauffure  has  (hown  us  a  method 
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of  meafuring.  But  it  contains  alfo  two  aerial  fubftances, 
viz.  vital  air-,  and  mephitic  air  or  azotic  gas. 

In  a  former  memoir,  publifhed  in  1787,  I  mentioned  the 
opinion  of  Mr.  Cavendifh,  that  the  vital  air  at  London  forms 
nearly  a  fifth  part  of  the  atmofphere;  fo  that  100  parts  of  at- 
mofpheric  air  contain  20  of  vital  air  and  80  of  mephitic  air. 
Dr.  Prieftley  thinks  that  the  quantity  of  vital  air  is  between 
o*2o  and  0*25.  Scheele,  who  made  his  experiments  at  Stock¬ 
holm  during  the  year  1778,  found  that  the  quantity  of  vital 
air  is  between  0*24  and  0*30.  Lavoifier  and  other  chemifts 
at  Paris  are  of  opinion  that  it  is  nearly  0*28.  From  fome 
experiments  of  Senebier  there  is  reafon  to  infer  that  the  air 
of  Geneva  varies  fome  hundredth  parts,  and  that  its  portion 
of  vital  air  exceeds  0*25.  But  other  obfervations  made  in 
Europe,  which  are  entitled  to  fome  confidence,  feem  to  have 
proved  that  atmofpheric  air  contains  not  more  than  30  per 
cent,  of  vital  air,  nor  lefs  than  20.  When  I  tranfmitted  to 
this  Society,  in  the  month  of  June  1787,  my  Obfervations  on 
the  Vital  Air  of  Plants,  I  announced  that  the  common  air 
which  I  had  breathed  at  Altafulla,  my  native  place,  during 
the  four  preceding  months,  was  of  from  97  to  100  degrees ; 
viz.  that  ico  parts  of  nitrous  air  and  an  equal  quantity  of 
common  air,  mixed  in  the  manner  of  Ingenhoufz,  were  re¬ 
duced  100  or  103  ;  confequently,  from  97  to  100  parts  had 
difappeared.  Since  that  time  I  have  continued  my  experi¬ 
ments  on  the  fame  fubjedf,  both  by  this  and  other  proofs, 
to  afeertain  whether  this  fmall  inequality  might  not  arife 
from  circumftances  attending  the  operation  rather  than  from 
the  nature  of  the  air. 

Proof  by  Nitrous  Air . 

The  proof  bv  nitrous  air  is  that  which  chemifls  have 
chiefly  endeavoured  to  bring  to  perfection.  Fontana,  Prieft¬ 
ley,  Ingenhoufz,  and  feveral  other  chemifts,  have  made  many 
experiments  to  accomplifh  that  object;  but  this  method  pre- 
fen  ts  many  difficulties  to  be  overcome. 

1  ft,  The  water  in  which  the  experiment  is  made  is  never 
pure.  It  contains  a  greater  or  lefs  quantity  of  oxygen,  azot, 
and  carbonic  acid,  which  it  is  not  eafy  to  determine. 

I  i  2  2dA  Nitrous 
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2d,  Nitrous  air  is  not  always  of  the  fame  purity. 

3d,  The  nitrous  air  is  in  part  abforbed  by  the  nitrous  acid 
which  is  produced. 

Proof  hy  Inflammable  Air . 

It  is  then  demon ftrated  that  the  eudiometric  proof  made 
with  nitrous  air  is  imperfedfc.  The  fecond  proof,  of  which  I 
muft  fpeak,  pradfifed  by  the  means  of  inflammable  gas,  from 
its  being  an  aerial  body  like  nitrous  gas,  will  be  fubjedb  alfo 
to  the  fame  imperfection.  For  this  reafon  I  have  not  only 
given  over  ufing  it,  but,  in  confidering  the  difcovery  of  Mr. 
Cavendifb,  that  a  quantity  of  mephitic  air  may  unite  with 
vital  air  in  the  ftate  of  ignition,  I  muft  obferve  that,  in  the 
proof  by  inflammable  air,  which  is  burned  with  the  air  lub- 
jedted  to  examination,  the  whole  portion  of  vital  an  con¬ 
tained  in  the  latter  may  not  only  difappear,  but  a  certain 
quantity  of  mephitic  air  be  abforbed,  unlefs  the  two  airs  are 
entirely  free  from  it,  which  cannot  be  known  without  great 
difficulty ;  and  it  will  be  neceflarv  to  calculate  how  much 
inflammable  and  azotic  gas  the  refiduum  contains,  to  be  able 
to  afcertain,  with  fufficient  exadtnefs,  the  quantity  of  vital  air 
which  has  difappeared,  and  which  is  the  point  to  be  deter¬ 
mined. 

Proof  hy  Phofphorus . 

It  is  therefore  better  that  the  fubftance  employed  for  deter¬ 
mining  the  purity  of  the  air  Ihould  not  be  gafeous,  nor  in  a 
ftate  of  combuftion.  For  this  reafon  phofphorus,  recom¬ 
mended  by  M.  Achard  as  proper  for  eudiometric  proofs, 
though  a  folid  matter,  may  be  liable  to  the  fame  inconveni¬ 
ence;  for  not  only  the  vital  will  lofe  its  elaftic  form,  but  a 
part  of  its  mephitic  air  will  be  abforbed. 

Proof  by  a  Mixture  of  Iron  and  Sulphur . 

The  proof  which  feems  to  be  fubjedt  to  no  error,  is  that 
by  a  moiftened  mixture  of  fulphur  and  filings  of  iron.  At 
firft  I  employed  this  method  as  much  as  that  by  fulphuret, 
judging,  with  other  philosophers,  that  they  were  equally 
proper.  It  is  true,  indeed,  that  both  thefe  fubftances  abforb 
only  that  portion  of  vital  air  which  is  contained  in  the  atmo¬ 
spheric  air,  leaving  the  mephitic  air  untouched;  and  thus, 

by 
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by  meafurlng  the  refiduum  of  the  quantity  of  air  employed, 
the  quantity  which  has  difappeared,  and  which  can  be  no¬ 
thing  but  vital  air,  wall  be  determined.  During  fome  days 
of  the  year  1787,  in  which  the  common  air  experienced  no 
variation  by  the  means  of  nitrous  air,  fince  xoo  parts  of  each 
were  uniformly  reduced  to  99  or  00,  I  was  defirous  of 
making  a  comparative  trial  of  the  fame  common  air  by 
means  of  iron  and  fulphur,  and  I  obferved  that  of  100  parts 
of  air  there  remained  from  79  to  81,  and  that,  confequently, 
from  19  to  21  hundredths  had  difappeared.  On  fimilar  days 
I  expofed  100  parts  of  atmofpherie  air  to  liquid  fulphuret, 
and  found  that  the  air  loft  between  21  and  23  parts.  From 
this  circumftance  of  alwrays  finding  the  refults  of  the  laft 
proof  higher,  I  began  to  fufpedt  that  fulphuret,  and  a  mix¬ 
ture  of  iron  and  fulphur,  ought  not  to  be  employed  indiffer¬ 
ently,  but  that  the  former  ought  to  be  preferred.  When  I 
recollected,  indeed,  the  obfervations  of  Lavoifier  on  the  form¬ 
ation  of  the  vitriolic  acid,  and  thofe  of  Dr.  Prieftley,  that  a 
pafie  of  fulphur  and  filings  of  iron  gave  inflammable  air  in 
certain  circumftances ;  I  knew  that  during  the  abforption  of 
vital  air  the  latter  unites  itfelf  with  the  fulphur,  producing 
by  the  combination  fulphuric  acid,  which,  in  exercifing  its 
aCtion  on  the  iron,  produces  a  little  inflammable  air,  which 
afeends  to  join  itfelf  to  the  azotic  gas  remaining  in  the  upper 
part  of  the  veflel  after  the  operation  ;  and  though  there  really 
difappeared  from  21  to  23  parts  of  vital  air  which  enter  into 
the  compofition  of  100  parts  of  atmofpherie  air,  it  feems  that 
only  from  19  to  21  were  really  wanting;  fince,  befides  the 
o*77  or  o*79  of  mephitic  air,  o-i  or  0  2  parts  of  inflammable 
gas  united  themfelves  alfo,  from  which  there  refulted  from 
0*79  to  o*8i.  It  appeared  not  only  from  the  experiments  of 
common  air,  but  from  thofe  alfo  of  another  kind  very  iupe-» 
rior,  fuch  as  that  extracted  from  the  American  agave,  that 
a  very  fmall  quantity  more  was  diminifhed  by  fulphuret  than 
bv  the  mixture  of  iron  and  fulohur;  fo  that  air,  extracted 

J  *■ 

from  that  plant,  with  proper  precautions,  is  fo  pure  that  fome-. 
times  it  is  found  free  from  every  other  aerial  fubftance,  and 
is  abforbed  by  the  fulphuret  without  the  refiduum  of  a  hun¬ 
dredth  part. 

Proof 
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Proof  by  Sulphuret. 

The  proof  by  fulphuret  is  that  held  calculated  to  afcertain 
the  quantity  of  vital  air  contained  in  any  gafeous  fluid,  fince 
it  will  leave  the  mephitic  air,  and  the  other  kinds  of  air  which 
do  not  combine  with  it,  without  fear  of  any  other  gafeous 
fubftance  being  produced,  or  any  loft,  except  the  quantity  of 
vital  air,  which  alone  has  an  affinity  with  the  fulphuret,  as 
I  allured  myfelf  in  1787.  A  hundred  parts  of  atmofpheric 
air  expofed  to  fulphuret  loll  between  o*2i  and  0*23  ;  and  as 
feveral  other  pn^ofs  on  the  fame  air,  made  with  nitrous  gas, 
had  taught  me  that  it  experienced  no  fenfible  variation,  I 
was  then  convinced  that  the  air  which  we  breathe  in  Cata¬ 
lonia  is  conftantly  compofedof  from  o*2i  to  0*23  of  vital  air, 
and  from  077  to  079  of  azotic  gas.  To  afcertain  whether 
there  might  not  be  variations  afterwards  in  the  proportion  of 
thefe  two  principles  which  conftitute  in  the  atmofphere  that 
elaftic  fubftance  on  which  our  life  chiefly  depends,  I  conti¬ 
nued  my  experiments  by  means  of  fulphuret. 

In  order  to  fhorten  the  operation,  I  provided  fome  glafs 
flafks,  of  different  fizes,  each  ending  in  a  narrow  neck,  and 
furnifhed  with  a  ground  ftopper.  I  filled  one  of  them  with 
liquid  fulphuret  of  lime,  and,  having  immerfed  the  neck  of 
it  in  water,  I  introduced  into  it,  with  the  utmoft  fpeed, 
through  its  orifice,  a  portion  of  atmofpheric  air.  The  flalk 
being  then  flopped  was  ftiaken  for  a  little  time,  and  on  exa¬ 
mining  it  immediately  I  found  its  diminution  complete.  My 
refearches  were  foon  after  directed  towards  determining  the 
refpective  quantities  of  air  neceffary  to  be  introduced  to  that 
of  the  fulphuret,  not  only  that  I  might  learn  the  fhorteft:  pof- 
fible  means  of  being  able  to  effect  my  proofs,  but  alfo  to 
afcertain  whether  they  would  be  equally  correct  if  made  with 
a  large  or  a  fmall  portion  of  vital  air.  Different  experiments 
made  with  this  view  furnifhed  me  with  the  following  obfer- 
vations  : 

A  quantity  of  atmofpheric  air,  from  a  fourth  part  of  a 
meafure  to  a  whole  one,  which  is  the  volume  of  an  ounce  of 
water,  loft  between  0*21  and  0-23,  in  flafks  capable  of  con¬ 
taining  from  one  and  a  half  to  fix  meafures,  filled  with  liquid 

fulphuret. 
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fulphuret,  without  being  fhaken,  keeping  the  apertures  un¬ 
flopped  and  immerfed  in  the  fame  liquid,  contained  in  a 
veffel.  Several  other  experiments  gave  me  the  fame  refults. 

A  fourth  part  of  a  meafure  of  common  air,  fhaken  with  five 
meafures  or  twenty  times  its  volume  of  fulphuret,  loft  o '26. 
I  fuppofed  that  this  fubftance,  except  the  0*21  or  c*22  of 
vital  air,  which  compofed  the  atmofpheric  air,  had  abforbed 
alfo  0*5  of  its  mephitic  air.  I  thence  concluded,  that  if  I 
fhould  fhake  another  equal  quantity  of  common  air  in  the 
fame  fulphuret,  which  by  the  preceding  manoeuvre  I  conii- 
dered  as  already  united  with  all  the  mephitic  air  it  could  take 
up,  it  would  not  decreafe  more  than  from  o*si  to  0*23;  and, 
indeed,  this  was  the  refult.  I  immediately  introduced  an 
equal  quantity  of  mephitic  air,  which  fuftained  no  lofs  by 
the  agitation  of  the  fame  fulphuret,  which  mull  have  been 
already  impregnated  with  it.  But  on  fhaking  this  mephitic 
air  in  a  flalk  containing  alfo  five  meafures  of  fulphuret,  differ¬ 
ing  from  the  other  only  in  this,  that  it  had  not  been  before 
fhaken  with  any  air,  it  loft  0*05 ;  which  is  the  difference  of 
21  and  2 6.  It  is  therefore  evident  that  fulphuret  is  capable 
of  containing  a  certain  portion  of  mephitic  air;  and  the 
more  it  is  deprived  of  it,  the  greater  will  be  the  abforption  of 
atmofpheric  air.  This  fadt  was  proved  by  the  following  ex¬ 
periment: — I  filled  a  flafk,  capable  of  containing  five  mea¬ 
fures,  with  fulphuret  newly  made,  and  ftill  in  a  ftate  of  ebul¬ 
lition,  and  which,  confequently,  was  free  from  gafeous  mat¬ 
ter:  and  without  giving  it  time  to  abforb  any,  I  corked  it 
up,  and  when  it  had  cooled  I  introduced  the  fourth  part  of  a 
meafure  of  atmofpheric  air,  which  being  regularly  fhaken 
from  three  to  five  minutes,  loft  0*50 ;  that  is  to  fay,  one-half 
of  the  whole.  In  this  cafe  then,  befides  the  0*21,  it  abforbed 
0*29  of  mephitic  air;  and  I  really  found  this  to  be  the  cafe, 
by  trying  one-fourth  of  a  meafure  of  mephitic  air,  which  was 
fhaken  in  the  fame  flafk,  with  frefh  fulphuret,  in  every  thing 
fimilar  to  the  former.  The  hundredths  wanting  between 
29  and  50,  which  are  21,  indicate  the  quantity  of  vital  air 
only  which  had  difappeared  in  the  proof  of  the  atmofpheric 
air.  After  this  it  may  be  eafily  conceived  that  this  air  will 

decreafe 
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decreafe  in  proportion  as  the  refpe£tive  quantities  of  the  ful- 
phuret  {hall  be  greater. 

I  fhali  now  proceed  to  explain  my  method  of  operation, 
which,  after  feveral  trials,  appeared  to  me  the  fimpleft  and 
the  mod  correct.  I  have  employed  it  for  a  long  time  without 
having  obferved  the  difference  of  a  hundredth  in  the  refults. 

My  whole  apparatus  is  a  glafs  tube  five  lines  in  diameter, 
and  ten  inches  in  length  :  it  is  clofed  atone  of  its  extremities, 
and  divided  on  the  fide  into  100  equal  parts,  each  of  a  line, 
and  which  all  together  are  capable  of  containing  about  an 
ounce  of  water.  As  the  common  air  is  found  every  where, 
to  take  a  quantity  correfponding  to  the  ioo  divifions  nothing 
is  neceffarv  but  to  fill  the  tube  with  water,  keeping  it  in  a 
perpendicular  pofition,  with  the  aperture  downwards.  The 
linger  applied  to  the  aperture  mult  be  removed  at  intervals, 
and  the  tube  inclined  a  little,  by  which  means  the  external 
air,  if  the  tube  be  at  the  furface  of  the  water,  will  enter  it ;  and, 
when  it  occupies  the  ioo  lines,  it  muft  be  iiopped,  keeping  the 
orifice  clofed  by  the  finger.  The  tube  muft  be  immerfed  in  the 
water  tub,  that  it  may  afliime  the  fame  temperature.  When 
it  is  taken  out,  it  muft  be  examined  whether  the  air  furpaffes 
or  not  the  fpace  of  too  lines,  to  take  away  or  add  the 
quantity  necefiary  to  make  it  fiand  exactly  on  a  level  with  the 
place  where  the  di'viiions  begin.  I  then  introduce  this  air 
in  the  uftial  manner  into  a  flafk  containing  from  twice  to 
four  times  its  volume  of  liquid  fulphuret  of  lime,  previously 
impregnated  with  azotic  gas.  I  then  ftop  it,  and  ftiake  it  for 
five  minutes  ;  after  which  I  transfer  the  air  back  into  the 
graduated  tube,  and  find  that  the  aeriform  fluid,  which 
before  occupied  ioo  divifions  exactly,  occupies,  after  the  opera¬ 
tion,  only  79;  and,  confequentlv,  21  parts  have difappeared. 
If  the  graduated  tube  ends  in  a  neck  with  a  ground  ftopper, 
inftead  of  water  it  may  be  firft  filled  with  fulphuret,  and 
by  proceeding  as  above  the  operation  will  be  fpeedier,  without 
having  occafion  to  employ  water,  or  to  introduce  air  into  the 
■flafks,  and  to  transfer  it.  To  try  another  refpirable  air, 
however,  not  atmofpheric,  fimilar  transfers  are  indifpenfable, 
as  is  evident,  and  they  may  be  executed  with  the  ereateft  con- 
venience,  by  means  of  Fontana’s  fmall  meafure. 

In 
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In  examining  vital  air,  fach  as  that  which  iffues  from 
plants  expofed  to  the  fun,  it  fometimes  happens  that  the 
eudiometric  proof  mud  be  performed  with  a  fma.ll  quantity  : 
if  the  air  colle&ed  occupies  only  the  fpace  of  25  lines, 
indead  of  a  hundred,  it  is  evident  that  a  hundredth  indead  of 
a  line  will  correfpond  to  a  fourth  part  of  one ;  but  in  por¬ 
tions  of  air  dill  lefs,  as  the  dividons  would  be  infenfible,  a  tube 
of  a  lefs  diameter  mud  be  employed.  With  this  precaution, 
and  that  of  not  forgetting  to  diake  the  fulphuret  before  with 
mephitic  air,  in  order  to  faturate  it  fully,  and  of  employing 
flafks  proportionally  lefs,  thofe  who  have  acquired  the  prac¬ 
tice  and  addrefs  neceffary -for  fuch  experiments  will  never  find 
the  difference  of  a  hundredth  part. 

I  repeated  them  fo  many  times  with  atmofpheric  air,  and 
on  fo  great  a  number  of  days,  that  the  uniformity  in  my 
refults  demondrates  not  only  the  exa&nefs  of  this  method, 
but  it  feems  to  refult  from  my  obfervations  made  on  the 
fouthern  coad  of  this  province  : 

id,  That  the  wind  never  caufed  the  variation  of  a  hun¬ 
dredth  part  in  the  refpe£tive  quantities  of  vital  air  and  azotic 
gas  which  compofe  the  eladic  fluid  of  our  atmofphere,  fince 
I  have  always  found  that  a  hundred  parts  contained  79  q£ 
the  latter  and  21  of  the  former,  without  ever  reaching  at  22» 
2d,  That  neither  the  moidure  nor  drynefs  of  the  atmo¬ 
fphere,  nor  the  date  of  the  latter  in  being  more  or  lefs 
charged  with  exhalations,  nor  ferene  or  rainy  weather,  occa- 
fioned  any  difference.  It  cannot  be  denied  that,  in  an  equal 
fpace  of  the  atmofphere,  as  the  aeriform  duid  contains  a 
greater  portion  of  water  diffolved,  and  more  impregnated 
with  other  heterogeneous  bodies,  there  cannot  be  found  the 
fame  quantity  of  air  free  from  foreign  matters;  but  the 
number  21  of  the  vital  part,  found  fo  many  times  in  the  two 
cafes,  fhows  that  the  elements  which  conditute  its  eladic 
portion, fovaluable  and  fo  abundant,  are  refpe&ively  invariable, 
•3d,  That  the  proportion  of  the  quantities  of  the  two  fame 
principles  was  equally  condant  during  the  days  that  Reau¬ 
mur’s  thermometer  dood  at  the  freezing  point,  as  well  as 
during  thofe  when  it  indicated  24  degrees  of  heat. 

4th,  That  I  did  not  ooferve  any  variation  in  the  air  thus 
Vol.  IX.  Kk  taken 


Memoir  tfi  the  Quantity  tf 

taken  while  the  mercury  of  the  barometer  was  very  low,  and 
when  it  exceeded  28  inches. 

If  the  greateft  variations  in  the  heat  and  preflure  of  the 
atmofphere  obferved  in  this  country  did  not  occafion  any 
variation  in  regard  to  the  refpedlive  quantities  of  the  two 
aeriform  fluids  which  compofe  it,  neither  did  the  dilatation 
or  compreflion  of  the  fame  common  air,  which  is  in  the 
compound  ratio  of  the  variations  of  the  heat  and  preflure, 
Occafion  any  difference.  The  mephitic  air  being  the  only 
one  of  all  the  aerial  fubflances  which  I  found  incapable  of 
being  combined  with  water,  this  unalterability  fuggeffed  to 
me  the  idea  of  compofing  a  permanent  inftrumcnt  for  a f per¬ 
taining  the  greateft  or  leaft  dilatation  which  the  atmofpheric 
air  experiences  either  from  one  of  the  two  caufes  above  indi¬ 
cated,  or  from  both  of  them  united.  I  took  a  glafs  tube  of 
a  fmall  diameter,  and,  having  filled  it  with  water,  I  then 
introduced  into  it  a  quantity  of  mephitic  air,  the  fpace  occu¬ 
pied  by  which  was  divided  into  a  hundred  equal  parts.  This 
fmall  tube  I  put  into  another  larger  one  containing  alfo  water 
to  a  determinate  and  conflant  elevation,  and  which  was  left 
open  to  receive  the  impreflions  made  by  the  variation  of  the 
atmofphere,  which,  prefling  more  or  lets  on  the  column  of 
mephitic  air,  made  it  extend  in  proportion,  and  with  fo  much 
exadtnefs  and  permanency,  that  at  the  end  of  fome  months 
it  retained  the  fame  dimenfions,  which  the  barometer  and 
thermometer  (bowed  to  be  thofe  correfponding  to  the  degrees 
of  preflure  and  heat.  This  Ample  inflrument  enabled  me  to 
corredl,  with  the  greatefi;  precifion,  the  error  which  fome- 
times  arifes  from*  the  difference  in  the  dilatation  of  the  air 
which  I  examined,  and  which  might  readily  occur  during 
the  long  time  neceflary  to  complete  the  proof  by  iul'phuret 
without  agitation,  obferving  the  hundredth  parts  it  marked 
at  the  beginning  and  the  end  of  the  operation.-  By  fimilar 
corrections  this  method,  though  of  long  duration,  correfponds 
exactly  with  that  of  (linking  the  fulphuret,  during  which,  as 
the  change  of  dilatation  does  not  take  place,  the  number 
conflantly  hidicated  is  21  complete.  In  a  word,  during  win¬ 
ter,;  in  fu miner,  in  fpring,  and  in  autumn,  in  every  month 
and  at  all  hours,  I  found  the  air  of  my  country,  taken  in  the 

open 
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open  fields,  to  be  always  compofed  of  from  21  to  22  parts  of 
vital  air,  and  of  from  78  to  79  of  azotic  gas ;  and  if  at  any 
time,  which  however  very  rarely  happened,  the  refult  varied 
a  few  hundredth  parts,  the  fucceeding  experiment,  which  I 
could  repeat  with  the  greateft  facility,  and  in  a  fewr  minutes, 
loon  detected  the  error.  I  was  convinced  that  this  final  1  dif¬ 
ference  did  not  arife  from  the  nature  of  the  air,  but  from  fome 
negligence  in  the  operation.  I  have  often  colle&ed  air  in 
places  where  a  great  many  perfons  were  affembled,  or  near 
ponds  of  flagnant  water,  and  I  always  found  this  air  as  pure 
as  the  common  air. 

It  cannot  be  denied  that  ftagnant  water,  the  furface  of 
which  occupies  a  confiderable  fpace,  may  produce  infalu- 
brious  effe&s ;  but  it  appears  no  lefs  certain  that  infalubrity 
cannot  arife  from  the  difproportion  between  the  vital  and 
mephitic  air  in  the  atmofphere;  for  the  difference  was  not 
fenfible  by  a  hundredth  part.  It  is  well  known  that  three 
different  kinds  of  air  are  difengaged  from  ftagnant  \vater, 
viz.  mephitic  air,  inflammable  air,  and  carbonic  acid  gas ; 
all  incapable  of  maintaining  animal  life  :  but  we  muff  fup- 
pofe  that  thefe  fluids  are  difengaged  in  bubbles  and  in  a  very 
fmall  quantity  in  regard  to  a  great  extent  of  atmofpheric  air; 
that  the  laft,  being  more  ponderous  than  common  air,  muff 
be  immediately  precipitated,  or  combine  with  the  water  fu Im¬ 
pended  in  it;  that  the  fecond,  being  lighter,  muft  rife  to  the 
higher  regions;  and,  in  the  laft  place,  that  the  firft  being  of 
equal  denfity  mu  ft  rapidly  penetrate  and  lofe  itfelf  in  the 
immenfe  fpace. 

It  would  therefore  excite  no  furprife  if  all  thefe  aerial  fub- 
ftances  fhould  alter  the  quantity  of  the  elaftic  portion  of  the 
atmofphere,  fo  that  the  difference  fhould  become  perceptible 
by  fome  hundredths" in  the  proportion  between  the  quantity  of 
vital  air  and  that  of  the  other  fluids  it  is  capable  of  contain¬ 
ing;  but  if  this  variation  in  air,  collected  in  places  where 
emanations  of  non-refpira.ble  kinds  of  air  are  known  to  exift, 
does  not  rife  to  a  hundredth  part,  how  is  it  poflible  that,  at 
a  great  diftance  from  the  fphere  of  the  activity  of  thefe  partial 
caufes,  there  fhould  be  greater  variations,  which  fome  philo¬ 
sophers  pretend  to  have  obferved  not  only  in  different  months, 

K  k  %  but 


260  Memoir  on  the  Quantity  of 

bat  at  different  hours  of  the  fame  day?  It  muft  certainly  be 
afcribed  to  the  imperfection  of  our  inflruments,  or  to  feme 
negligence  in  the  mode  of  operation,  if  confiderable  inequali¬ 
ties  are  fometimes  obferved  in  the  purity  of  the  air  around 
us ;  and  repeated  experiments  give  me  reafon  to  think  that, 
wherever  there  is  a  free  communication  with  the  vafl  recep¬ 
tacle  of  the  atmofphere,  the  air  which  we  breathe  will  always 
be  found  to  con  fill  of  from  0*21  to  0*22  of  vital  air,  and  from 
078  to  079  of  azotic  gas,  provided  it  be  examined  with  the 
precautions  which  I  have  here  pointed  out. 

If  eudiometric  proofs  are  not  fufficient  for  explaining  the 
dangerous  effeCls  experienced  in  the  neighbourhood  of  flag- 
nant  waters,  the  caufe  might  perhaps  be  found  by  analyfing 
the  water  that  floats  in  the  atmofphere*  The  obfervations  of 
Berthollet  prove  that  volatile  alkali  is  compofed  of  azot  and 
hydrogen  deprived  of  caloric,  or  of  that  principle  which  be¬ 
fore  kept  them  feparate  in  an  elaflic  form,  and  we  know  that 
thefe  two  fluids  are  difengaged  from  flagnant  waters :  may 
we  not  then  prefume  that  its  alkaline  portion,  always  the 
fame  in  its  modifications,  is  in  part  decompofed  ;  and  that  a 
large  quantity,  not  decompofed,  either  alone  or  combined 
with  fome  other  unknown  fubflance,  is  eagerly  abforbed  by 
the  water,  as  its  putrid  fmell  in  evaporating  feems  to  indi¬ 
cate;  and,  consequently,  remaining  diflblved  in  the  portion 
of  water  fufpended  in  the  neighbouring  air,  it  produces  cer¬ 
tain  alterations  in  regard  to  animal  life? 

It  is  not  impoflible  to  coiled  fuch  a  quantity  of  this  water 
as  to  be  able  to  examine  it  :  the  produCls  given  by  the  means 
of  analyfis,  compared  with  thofe  of  other  water  fufpended  in 
air  contiguous  to  running  water,  might  ferve,  perhaps,  to 
make  known  the  caufe  of  the  infalubrity  of  flagnant  water. 
Eudiometric  experiments  have  not  been  able  to  throw  light 
on  this  difficulty,  and  have  taught  us  only  that  we  ought  not 
to  aferibe  the  infalubrity  of  certain  places  to  the  exigence  in 
the  atmofphere  of  a  quantity  of  aeriform  fluids  too  great  for 
that  of  vital  air. 

But  though  this  proportion  does  not  vary  a  hundredth  part 
in  the  courfe  of  feveral  months,  and  even  years,  may  it  vary 
q,  very  final!  part,  fuch  as  a  thoufandth  part,  which  after  a 
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very  long  time  may  become  fufficiently  fenfible  to  make  the 
proportion  of  the  vital  air  of  the  atmofphere  experience  a 
progrefiive  or  periodical  increafe  or  diminution  ?  The  expe¬ 
riments  which  I  have  hitherto  made  are  not  fnfficient  to 
enable  me  to  afeertain  whether  there  be  fuch  a  difference  pf 
fome  thoufandth  parts,  and  this  could  not  be  known  even 
by  employing  more  confiderable  portions  of  common  air  and 
very  long  tubes.  Obfervation,  indeed,  (hows  that  fulphuret 
may  contain,  interpofed  between  its  particles,  a  certain  portion 
of  mephitic  air,  and  we  do  not  know  whether  it  may  not  vary 
fome  fmail  part ;  befides,  the  particles  of  the  water,  which  are 
more  or  lefs'adhelive  to  the  inner  furface  of  the  tube,  what¬ 
ever  care  may  be  taken,  difference  of  temperature  and  other 
caufes  united,  though  they  can  be  fo  far  avoided  as  not  to 
have  in  the  refuft  of  the  operation  the  error  of  a  hundredth 
part,  are  capable  of  occaiioning,  fometimes,  others  lefs  con¬ 
fiderable,  fuch  as  of  a  thoufandth  part,  unlefs  a  degree  of 
attention  of  which  few  perfons  arc  capable  be  employed. 

Though  we  may  confider,  as  exadt,  in  general,  the  ana- 
lyfis  of  natural  productions  carried  to  that  degree  of  perfec¬ 
tion  yielded  by  eudiometric  proofs;  yet  it  is  not  impoffi- 
ble,  for  feveral  reafons,  that  greater  exadtnefs  might  be  at¬ 
tained  to  reiolve  the  propofed  queftion.  Thofe  would  cer¬ 
tainly  be  in  an  error  who  fhould  calculate  the  Jofs  of  vital 
air  produced  in  the  atmofphere  from  the  caufes  ofitsde- 
ftrudtion  already  known  :  they  would  certainly  find  it  im- 
poffible  that  many  years  could  elapfe  without  its  becoming 
perceptible ;  the  quantity  which  animals  confume  being 
very  great,  as  well  as  that  confumed  by  combuftible  bodies, 
with  which  it  combines  during  the  adl  of  combuftion.  Con- 
fequently,  pofierity  would  be  forced  to  refpire  an  air  more 
charged  with  mephitic  gas  than  that  which  we  breathe  at 
prefent.  But  we  are  not  entirely  ignorant  of  the  means 
which  the  Divine  Providence  employs  for  refioring  that 
adtive  fluid  to  the  common  receptacle,  viz.  plants  adted  upon 
by  the  rays  of  the  fun.  It  is  not,  however,  pofiible  to  calculate 
the  quantity  of  the  vital  air  which  the  atmofphere  recovers 
from  that  quarter.  We  have  reafon  to  expedt  that  the  oh- 
fervers  of  nature  will  difeover  other  caufes  of  the  addition  of 
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vital  air,  or,  perhaps,  of  the  deftru&ion  of  mephitic  air  in 
the  atmofphere,  to  compenfate  the  Ioffes  it  fuftains,  and  to 
maintain  conffantly  the  quantity  requifite  for  the  prelervation 
of  the  inhabitants  of  the  earth,  without  producing  a  conti* 
nued  increafe  or  diminution  in  the  aerial  fuhftances  of  which 
the  atmofphere  is  composed.  What  diforders  might  enfue 
if  a  few  hundredth  parts  of  vital  air  onlv  were  wanting  ? 
Fire  would  lofe  Us  ftrength,  candies  would  not  diffufe  fuch 
complete  light,  and  animals  would  with  difficulty  receive 
the  vivifying  air.  No  lefs  inconveniences  would  arife  if  the 
atmofphere,  on  the  other  hand,  were  more  charged  with  vital 
than  mephitic  air.  Animals  indeed,  by  thefe  means,  would 
acquire  a  treer  refpi ration ;  but  let  us  onlv  confider  the 
activity  which  fire  would  acquire  by  air  of  fuperior  purity, 
Vv  e  know  that,  on  tome  occafions,  the  leaft  fpark  excites  the 
ftrongeft  flame  in  a  combuflible  body,  and  which  increases 
to  much  as  to  confume  it  in  a  few  moments:  candles  then 
would  be  no  fooner  lighted  than  they  would  be  deftroyed, 
without  anfwering  any  other  purpofe  than  that  of  dazzling 
us  for  a  few  moments:  iron  would  be  calcined,  inftead  of 
acquiring  from  the  fire  that  foftnefs  necefiary  for  transform¬ 
ing  it  into  various  inftruments,  and  which  it  cannot  receive  in. 
a  more  moderate  heat.  Nothing  would  be  capable  to  check 
the  progrefs  of  this  deftruclive  element,  which  is  nourifhed 
by  vital  air,  if  this  aeriform  fubffance  were  not  abundantly 
mixed  with  mephitic  air,  which  ferves  to  reffrain  it. 
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XXXII.  A  Treat ife  on  the  Cultivation  of  the  Viney  and  the 
Method  of  making  IP  vies.  By  C.  CvAPTAl. 

[Continued  from  Page  134.] 

Ji-ti.  0/  the  Means  reepiifte  to  difpofe  the  J-Vvie  for  Fermen¬ 
tation , 

A  S  ripe  grapes  rot  on  the  twigs,  the  faculty  which  the 
Aa  eet  and  facchanne  Juice  of  the  iruit  pofleffes  of  being  con¬ 
verted  into  a  fpiri.tous  liquor  may  be  confidered  as  the  pure 
effect.  of  art,  ano  it  is  by  the  fermentation  of  this  juice  ex- 
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preffed  that  this  change  is  produced.  The  method  of  dif- 
pofing  grapes  to  fermentation  varies  in  different  countries; 
but  as  the  differences  occasioned  in  fo  effential  an  operation 
reft  on  certain  principles,  I  have  thought  it  proper  to  make 
them  known. 

We  are  informed  by  Pliny  (De  brio  vino  apud  Grecos 
clariffimo that  the  grapes  were  colledted  a  little  before 
their  maturity;  that  they  were  dried  by  being  expofed  to  the 
ardent  fun  for  three  days,  turning  them  three  times  every 
day,  and  that  on  the  fourth  they  were  expreffed. 

In  Spain,  particularly  in  the  environs  of  St.  Lucar,  the 
grapes  are  left  expofed  for  two  days  to  the  full  ardour  of  the 
fun. 

In  Lorraine,  part  of  Italy,  Calabria,  and  the  ifland  of 
Cyprus,  the  grapes  are  dried  before  they  are  expreffed.  It 
is  in  particular  when  white  fweet  wines  are  to  be  made  that 
the  grapes  are  dried,  to  thicken  the  juice,  and  thereby  to 
moderate  the  fermentation. 

It  appears  that  the  antients  were  acquainted  not  only  with 
the  art  of  drying  the  grapes  in  the  fun,  but  even  that  they 
were  not  ignorant  of  the  procefs  employed  to  boil  and  con¬ 
centrate  the  mull;  on  which  account  they  diftmguilhed 
wines  into  three  kinds,  pajjum ,  defrutum ,  and  fapa.  The 
firft  was  made  from  grapes  dried  in  the  fun ;  the  fecond  was 
obtained  by  reducing  the  muft  one-half  by  the  means  of 
heat;  and  the  third,  from  muft  fo  concentrated  that  there 
remained  no  more  of  it  than  a  third  or  a  fourth.  For  very 
interefting  details  refpedting  thefe  operations  the  reader  may 
confult  Pliny  and  Diofcorides.  Thefe  methods  are  ftill  ufed 
at  prefent,  and  we  (hall  ftiow,  when  we  come  to  fpeak  of 
fermentation,  that  it  may  be  directed,  and  managed  in  an 
advantageous  manner  by  infpiffating  a  portion  of  muft,  and 
afterwards  mixing  it  with-  the  remainder  of  the  mafs;  we 
fhall  ftiow  alfo  that  this  is  an  infallible  method  for  giving  to 
all  wines  a  degree  of  ftrength  to  which  the  greater  part  of 
them  cannot  otherwife  attain. 

Agriculturifts  were  long  divided  in  regard  to  the  queftioti, 
whether  it  is  mod  advantageous  to  free  the  grapes  from  the 
ftalks  or  not  ?  Each  of  thefe  methods  has  its  partifans,  and 
4  writers 
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writer^  of  merit  may  be  quoted  who  have  fupported  both. 
In  my  opinion,  in  this  as  well  as  in  other  cafes,  both  parties 
have  been  too  exclufive,  and  by  bringing  back  the  queftion 
to  its  real  point  of  view  it  will  be  eafy  for  us  to  terminate 
the  difference. 

It  is  certain  that  the  ftalks  are  harfh  and  auftere,  and  it 
cannot  be  denied,  that  wines  produced  from  grapes  not  freed 
from  the  ftalks  do  participate  in  that  quality  :  but  thefe 
are  weak  and  almoft  in  lipid  wines,  fuch  as  the  greater  part 
of  thofe  made  in  moifl  countries,  where  the  (lightly  harlh 
tafie  of  the  ftalks  heightens  the  natural  inftpidity  of  that  be¬ 
verage.  Thus,  in  the  Orleanois,  agriculturifts,  after  freeing 
the  grapes  from  the  ftalks,  have  been  obliged  to  abandon 
this  method,  becaufe  they  obferved  that  the  grapes  freed  from 
the  ftalks  furnifhed  wines  more  inclined  to  become  oily.  It 
refults  alfo,  from  the  experiments  of  Gentel,  that  fermenta¬ 
tion  proceeds  with  more  force  and  regularity  in  muft  mixed 
with  the  ftalks  than  in  that  which  has  been  freed  from 
them ;  fo  that  in  this  point  of  view  the  ftalks  may  be  eonfi- 
dered  as  an  advantageous  ferment  in  all  cafes  where  it  is  to 
be  apprehended  that  the  fermentation  may  be  too  flow  or 
retarded. 

In  the  environs  of  Bourdeaux  the  red  grapes  are  carefully 
freed  from  the  ftalks  when  it  is  propofed  to  obtain  good 
wine.  But  this  operation  is  ftill  modified  according  to  the 
degree  of  the  maturity  of  the  grapes.  It  is  much  employed 
when  the  grapes  have  little  ripenefs,  or  when  froft  has  taken 
place  before  their  being  colledted ;  but  when  the  grapes  are 
very  ripe,  it  is  performed  with  lefs  care.  Labadie  obferves, 
in  the  information  with  which  he  has  fupplied  me,  that  the 
ftalks  muft  be  left  to  facilitate  the  fermentation. 

White  grapes  are  never  freed  from  the  ftalks ;  and  experi¬ 
ence  proves,  that  grapes  feparated  from  the  ftalks  give  wines 
lefs  fpiritous,  and  more  fufceptible  of  becoming  oily. 

The  ftalks,  no  doubt,  add  neither  to  the  faccharine  prin¬ 
ciple  nor  to  the  aroma;  and  ;n  this  double  point  of  view, 
they  cannot  contribute  by  their  principles  either  to  the  fpi¬ 
ritous  quality  of  the  wine  or  to  its  flavour,  but  their  flight 
aufterity  may  corredl,  with  advantage,  the  weaknefs  of  fome 
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wines;  and  hefides,  by  facilitating  the  fermentation,  they 
concur  to  eflfedt  a  more  complete  decompolition  of  the  mu  ft, 
and  to  produce  all  the  alcohol  it  is  fufeeptible  of  Yielding. 

Without  wandering  from  the  fubjedl  in  queftion,  \ve  may 
confider  wines  alfo  under  two  points  of  view,  according  to 
|he  ufes  to  which  they  are  applied.  They  are  all  employed  ei¬ 
ther  as  a  beverage  or  for  dillillation.  In  the  former,  qualities 
are  required  which  would  be  ufelefs  in  the  fecond.  Tafte, 
which  forms  almoft  the  whole  merit  of  the  one,  adds  no¬ 
thing  to  the  qualities  of  the  other.  Thus,  when  wine  is 
deftined  to  be  diftilled,  it  is  necelfary  to  pay  attention  only 
to  the  means  of  developing  a  great  deal  of  alcohol :  it  is  of 
little  importance  whether  the  liquor  be  tart  or  not  ;  in  this 
cafe,  to  free  the  grapes  from  the  {talks  would  be  loll  labour. 
But  if  wine  is  prepared  for  a  beverage,  it  is  then  nccelTary 
to  give  it  an  agreeable  tafle  and  a  delicate  flavour,  and  for 
this  purpofe,  care  mull  be  taken  to  avoid  every  thing  that 
may  alter  thefe  valuable  qualities.  On  this  account,  there¬ 
fore,  it  is  necelfarv  to  withdraw  the  {talks  from  the  fer- 
mentation,  to  pick  the  grapes,  and  to  clean  them  with 
care.  V 

It  is,  probably,  in  c-onfequence  of  a  knowledge  of  thefe 
effects,  which  experience  every  day  places  before  the  eves  of 
the  agrieulturift,  rather  than  from  caprice  or  habit,  that  in 
certain  countries  the  grapes  are  freed  from  the  llalks,  and 
that  this  pracefs  is  omitted  in  others.  To  attempt  to  re¬ 
duce  the  whole  to  one  general  method  would  be  {how  in  a* 
ignorance  of  the  cftedls  produced  by  the  llalks  in  fermenta¬ 
tion,  and  of  the  difference  which  exills  in  the  various  qua¬ 
lities  of  the  grapes.  In  the  fouth,  where  the  wine  is  natu¬ 
rally  generous,  the  llalks  would  only  add  a  dil agreeable 
harftmefs  to  a  liquor  already  too  llrong  by  its  nature.  All 
thq  grapes,  therefore,  deftined  to  form  wines  for  the  table, 
are  freed  from  the  llalks,  while  thofe  deftined  for  diftillat'ion 
are  fermented  with  them.  But  what  may  appear  ailonilhing 
is,  that  in  different  parts  of  the  fame  canton  in  France,  we 
fee  fome  agriculturifts  free  their  grapes  from  the  {talks,  and 
extol  their  method,  while  others  in  the  neighbourhood, 
equally  fkilful,  rejedl  this  practice,  and  endeavour  to  fupr 
Vol.  IX,  L*  1  port 
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port  their  method  by  the  refult  of  their  experience,  The 
one  makes  wines  more  delicate,  the  other  wines  of  a  ftronger 
quality  ;  both  find  partifans  of  the  liquor  which  they  pre¬ 
pare  :  but  this  is  a  matter  of  taftp,  which  does  not  contradict 
the  principles  we  have  here  laid  down. 

In  general,  a  fork  with  three  prongs,  which  the  work¬ 
man  turns  and  agitates  in  a  circular  manner  in  the  vat 
where  the  grapes  are  contained,  is  employed  for  freeing 
them  from  the  ftalks.  By  this  rapid  motion  the  ftalks  are 
detached  from  the  grapes,  and,  being  drawn  up  to  the  fur- 
face,  are  removed  with  the  hand. 

They  may  be  freed  from  the  ftalks  alfo  by  means  of  a 
common  iieve  formed  of  oiler  twio-s.  diftant  from  each  other 
about  half  an  inch,  and  having  above  it  a  clofe  ofier  pad  or 
prefifer,  about  four  inches  thick. 

But  whether  the  grapes  be  freed  from  the  ftalks  or  not, 
it  is  indifpenfably  neceflary  to  tread  them,  in  order  to  facili¬ 
tate  the  fermentation,  and  this  procefs  is  performed  as  the 
grapes  are  colle&ed  and  ^brought  home  from  the  vineyards. 
The  operation  is  nearly  the  fame  in  all  the  wine  countries, 
and  is  performed,  for  the  moft  part,  in  a  fquarebox,  open 
at  the  top,  and  about  a  yard  and  a  half  in  breadth.  The  fides 
confift  of  wooden  bars,  with  intervals  of  filch  a  fize  that 
the  grapes  may  not  pafs  through  them*  This  box  is  placed 
on  the  vat,  and  kept  in  its  pofition  by  two  beams  retting 
on  the  edge  of  the  veflej.  The  grapes  are  poured  into 
this  box  as  they  arrive  from  the  vineyards,  and  are  immedi¬ 
ately  trod,  in  a  ftrong  and  equal  manner,  by  a  man,  having 
on  his  feet  large  wooden  clogs,  of  ftrong  fhoes.  While  em¬ 
ployed  in  this  labour,  he  refts  with  his  two  hands  on  the 
edge  of  the  box,  damping  with  rapjditv  on  the  ftratum  of 
the  grapes,  while  the  expreflcd  juice  runs  into,  the  vat 
through  the  iuterftiees  left  between  the  bars.  Nothing 
remains  in  the  box  but  the  pellicle  and  ftalks  of  the  grapes; 
and  when  the  workman  finds  that  all  the  juice  is  exprefied, 
he  raifes  a  plank,  which  forms  a  part  of  one  of  the  tides  of 
the  box,  and  pufiies  the  fkins  and  ftalks  with  his  foot  into 
the  vat.  This  d6or  Hides  in  two  grooves,  formed  on  two 
perpendicular  bars.  As  fo on  as  the  box  has  been  cleaned, 
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?i  hew  quantity  of  grapes  are  introduced  to  be  trod  in  the 
iatne  manner;'  and  this  operation  is  continued  till  the  vat  is 
full,  or  until  the  vintage  is  terminated. 

In  fome  countries  the  grapes  are  irod  in  tubs.  This  me¬ 
thod  is  perhaps  better  in  regard  to  the  effect  than  the  former, 
but  it  is  flower,  and  cannot  be  employed  in  countries  where 
the  vineyards  are  of  great  extent. 


There  are  fome  countries  alfo  where  the  grapes  are  poured 
into  the  vat  as  they  come  from  the  viiieyards;  and  when  fer¬ 
mentation  begins  to  take  place,  the  mud,  which  floats  on  the 
lurrace,  is  carefully  removed  in  order  to  be  conveyed  to  the 
eafks,  where  the  fermentation  is  completed.  The  refiduum 
is  then  fqueezed  under  a  prefs,  to  form  wine  of  a  higher  co¬ 


lour  and  lels  flavour. 

In  general,  whatever  be  the  method  employed  in  treading 
the  grapes,  what  concerns  this  important  operation  may  be 
reduced  to  the  two  following  principles  : 

Grapes  cannot  experience  fpirituous  fermentation  unlefs 
the  fugar  be  extracted  by  proper  preffure,  in  order  that  it 
may  be  fubjected  to  the  action  of  thofe  caufes  which  deter¬ 
mine  the  movement  of  fermentation. 

It  follows  from  this  fundamental  truth,  that  not  only  the 
means  proper  for  treading  the  grapes  ought  to  be  employed, 
but  that  the  operation  will  not  be  eomplete  unlefs  all  the  grapes 
are  equally  p relied ;  without  this  the  fermentation  can  never 
proceed  in  an  uniform  manner;  the  period  of  the  decompo- 
iition  of  the  exprelfed  juice  would  terminate  even  before  the 
grapes  which  efcaped  being  Irod  upon  had  begun  theirs,  and 
there  would  thus  be  produced  a  whole,  the  elements  of  which 
would  no  longer  bear  relation  to  each  other.  However,  on 
examining  the  product  depofitfed  in  the  vat  after  the  treading 
is  flnifhed,  it  will  readily  appear  that  the  compreflion  has 
been  always  unequal  and  imperfect;  and  by  reflecting  a  mo¬ 
ment  on  the  rude  procefFes  employed  for  treading  the  grapes, 
there  will  be  no  realbn  for  being  aftoniihed  at  the  imperfec¬ 
tion  of  the  refill ts. 

It  appears,  then,  that  to  give  to  this  very  important  part  of 
the  labour  of  the  vintage  the  neceifary  degree  of  perfection, 

.it  would  be  neceflary  to  fubmit  to  the  action  of  the"  prefs  all 
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the  grapes  as  they  arc  brought  from  the  vineyard.  The  juice 
would  be  received  in  a  vat,  where  it  might  be  left  to  Ipon- 
taneous  fermentation.  By  this  method  alone  the  movement 
of  decompofition  would  be  exercifed  on  the  whole  mal’s  in 
an  equal  manner ;  the  fermentation  would  be  uniform  and 
llmultaneous  in  regard  to  all  the  parts;  and  the  figns  which 
announce,  accompany,  or  follow  it,  would  not  be  didurbed 
or  obfcured  by  particular  movements.  Themuft,  freed  from 
the  ftalks  and  hulks,  would  no  doubt  produce  wine  lefs  co¬ 
loured,  more  delicate,  and  more  difficult  to  be-jTreferved  ;  but 
if  the  inconveniences  of  this  method  exceeded  the  advantages, 
it  would  be  eafy  to  prevent  them  by  mixing  the.  expreffied 
ref u-fe  with  the  mu  ft. 

In  confequence  of  thefe  principles,  care  ought  xto  be  taken 
to  (ill  the  vat  in  twenty-four  hours.  In  Burgundy  the  vintage 
is  terminated  in  four  or  live  clavs.  Too  Ion  sc  time*  would  be 
attended  with  the  difagrecable  inconvenience  of  a  fucceffive 
feries  of  fermentations,  which,  on  that  account  alone,  would 
be  all  imperfect ;  a  portion  of  the  mafsf  would  be  already  fer¬ 
mented,  while  the  fermentation  would  be  fcarcely  begun  in 
another.  The  wine  thence  refultino-  would  then  be  a  real 
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mixture  of  feveral  wines  more  or  lefs  fermented.  The  in¬ 
telligent,  agricultural,  therefore,  anxious  for  the  quality  of  his 
products,  ought  to  determine  the  number  of  the  vintagers  ac¬ 
cording  to  the  known  capacity  of  his  vat ;  and  when  unex¬ 
pected  rain  makes  him  fufpend  theTabour  of  collecting  the 
grapes,  he  ought  to  leave  to  ferment  feparatelv  the  juice  of 
thole  already  collected  and  placed  in  the  vat,  rather  than  run 
the  hazard  of  expohng  himfelf  fom'e  days  after  to  the  danger 
of  interrupting  its  movements  and  altering  its  nature  bv  the 
addition  of  frefh  and  aqueous  mu  ft. 


[To  be  continued.] 
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■  Philo f  pineal  TranfaCtions  of  the  Royal  Society  of  London 
for  1800.  Part  III.  4 to.  Klmfly. 
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.1  ITIS  part  contains :  Experiments  on  the  Solar  and  on 
the  Terreflrial  Rays  that  oceaiion  Heat;  with  a  comparative 
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View  of  the  Laws  to  which  Light  and  Heat,,  or  rather  the 
rays  which  occafion  them,  are  fubjecfc,  in  order  to  determine 
whether  they  are  the  fame  or  different.  Part  II.  By  Wil¬ 
liam  Herfchel,  LL.D.  F.  R.S*  And,  An  Account  of  the 
Trigonometrical  Survey  carried,  on  in  the  years  1797,  17 98, 
and  1799,  by  order  of  the  Marquis  Cornwallis,  mafter-ge- 
ncral  of  the  ordnance.  By  Captain  William  Madge,  of  the 
Royal  Artillery,  F.R.S.  Communicated  by  his  Grace  the 
Duke  of  Richmond,  F.R.S. 

The  Phyjlcal  Principles  of  Chemijlry.  By  M.  J.  Bris  son. 
Member  of  the  French  National  Infitute ,  and  Prof ef  or  oj 
Chemijlry  in  the  Central  School  of  Paris.  Translated  from 
K  the  French.  Illy f  rated  with  Engravings .  8 vo.  Cuthell, 
and  Vernor  and  Hood. 

THE  prefent  work  contains  much  ufeful  matter,  well  di- 
gefted,  well  arranged,  and  compreffed  into  as  little  bulk  as 
its  nature  could  admit  of,  without  omitting;  any  thing;  neccf- 
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fary  in  an  elementary  treatife. 

The  tables  of  the  combinations  of  all  the  acids  with  the 
falifiable  bafes,  in  the  order  of  their  affinities,  fo  far  as 
vet  known,  are  fo  ample  that  the  work  cannot  fail  to  prove 
extremely  Lifefuk even  to  thole  who  are  well  acquainted  with 
chemiftry  3  and  the  various  proceffes,  which  are  detailed  with 
precifion,  yet  without  prolixity,  are  illuftrated  with  engrav¬ 
ings  of  the  neceffkry  apparatus,  executed  in  a  mafterly  man¬ 
ner  by  Lowry. 

The  work  poffeffes  confiderable  merit,  and  the  translation 
is  well  executed.  The  following  extrabf  will  ferve  as  a  fpe- 

cimen  of  both  :  , 

fe  Nitrous  Gas. 

/  **  ;  % 

u  Nitrous  gas  was  difeovered  by  Hales ;  but  Prieftley 
made  known  the  greater  part  of  its  properties.  It  does  not 
exift  in  a  natural  (late,  and  muft  be  obtained  by  the  abid¬ 
ance  of  art.  It  is  one  of  the  conftituent  parts  of  the  nitrous 
acid  ;  and  it  would  be  nitrous  acid  itfelf,  were  it  not  de¬ 
prived  of  a  large  portion  of  its  oxygen,  which  makes  It  ceafe 
to  be  an  acid.  It  is  compofed  with  the  fame  bafe  as  that  of 
the  nitrous  acid,  which  is  azot  holding  in  a  hate  of  gas  two 
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parts  of  oxygen;  that  bate  being  combined  with  caloric,  iri 
this  date  it.  is  not  foluble  in  water;  but  if  yon  furnifh  it  with 
a  third  part  of  oxygen,  bw  combining  with  thapexcefs,  it 
becomes  acid,  and  very  foluble  in  water.  If  in  one  part 
therefore  of  azot  there  are  only  two  parts  of  oxygen,  it  is 
merely  a  nitrous  oxvd  ;  which  is  the  bafe  of  nitrous  gas ;  if 
there  are  three  parts  of  oxygen,  it  forms  fuming  nitrous 
acid  ;  if  there  be  four  parts,  the  refult  is  white  nitric  acid; 
Thefe  two  lad  compounds  are  acid,  and  perfectly  foluble  iii 
water  ;  the  find,  is  neither  acid  nor  foluble. 

44  It  may  eafiiy  be  (down,  both  by  anal  yds  and  fvn  thefts, 
that  the  bafe  of  the  nitrous  acid  is  azot  combined  with 
oxygen,  but  not  to  faturation,  which  would  make  it  nitric 
acid,  ift,  By  analyfts.  Nitrous  acid  may  be  deeompofed 
by  making  it  aft  on  fome  metal  (copper,  for  example)  which 
takes  from  it  a  part  of  its  oxygen,  and  reduces  it  to  the  hate 
of  nitrous  gas  ;  if  you  theA  expofe  this  nitrous  gas  over  an 
alkaline  fulphuret  which  will  deprive  it  of  the  reft  of  its 
oxygen,  nothing  will  remain  but  azotic  gas,  therefore,  See. 
2d,  By  f\  n t belts.  Mr.  Cavendifh  formed  nitrous  acid  by 
expoftng  feven  parts  of -pure  air  and  three  of  azotic  gas  to 
the  aftion  of  the  eleftnc  fluid  ;  the  azot  combined  with 
the  oxygen  of  the  pure  air,  and  the  refult  was  nitrous  acid  : 
the  bafe  of  nitrous  o-as  therefore  is  aZot  combined  with 
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44  Nitrous  gas  therefore  may  be  obtained  from  the  nitrous 
or  nitric  acid,  made  to  aft  on  combuftibib  matters.  Thefe 
matters  combine  with  a  greater  or  lefs  portion  of  the  oxygen 
of- the  acid,  while  the  azot,  which  retains  a  part  of  the 
oxygen  by  combining  with  caloric,  forms  nitrous  gas,  which 
pafles  into  the  bell  placed-' to  receive  it.  The  fubitances  pro¬ 
per  for  this  purpose  are  iron,  copper,  brafs,  tin,  filver,  mer¬ 
cury,  bifmuth,  and  nickel.  It  may  be  extrafted  alfo  bv 
means  of  gold  and  antimony  from  the  nitric  acid,  which 
makes  a  component  part  in  the  nitro-muriatrie  acid  employed 
to  diflolve  thefe  metals.  It  may  be  extrafted  alfo  from  the 
nitrous  acid,  by  making  it  to  aft  on  alcohol,  ether,  oils, 
teflns,  gums,  charcoal,  fugar,  See. 

44  By  whatever  fu-b fiance  extrafted,  its  properties  are  the 
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fame  ;  but  it  is  obtained  in  the  greateft  quantity  by  means  of 
metals.  There  arc  fome,  however,  by  means  of  which  you 
extract  only  azotic  gas,  beeaufe  they  feize  on  all  the  oxygen 
of  the  nitrous  acid  employed.  The  flafk  made  ufe  of  to* 
caufe  the  acid  to  exercife  an  action  on  the  metal  ought  to  be 
entirely  tilled  with  the  former,  beeaufe,  if  any  air  were  left  in, 
the  gas  in  dj  fen  gaging  itfelf  would  combine  with  the  oxygen 
ot  the  pure  air,  and  this  combination,  diffolving  in  the 
liquor,  would  occafion  a  vacuum  which  would  permit  the 
water  of  the  tub  to  pafs  into  the  flafk. 

((  Nitrous  gas  is  a  little  heavier  than  atmofpheric  air  :  its 
fpecific  gravity  is  to  that  of  air  'as  105*35  is  to  too,  and  to  that 
of  diftilled  water  as  13*0^79  is  to  iqoco.  A  cubic  inch  of 
this  fluid  weighs  0*48603  and  the  cubic  loot  1  ounce  3 
drams  48  grains*. 

“  Nitrous  gas,  when  very  pure,  is  not  foluble  in  water  y 
as  mav  be  eafilv  proved  bv  agitating  it  in  that  liquid. 
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It  gives  no  lign  of  acidity,  as  it  does  not  redden  blue  ve¬ 
getable  colours;  nor  does  it  combine  with  alkalies  unfiefs  it 
be  mixed  with  air,  for  it  then  becomes  acid  by  feizing  on  the 
oxygen  of  the  air. 

“  Nitrous  gas  fpeedily  deftroys  plants  and  animals  im- 
merfed  in  it ;  and  it  extinguifhes  burning  bodies,  firft  making 
the  flame  alfume  a  green  "colour. 


“  If  nitrous  gas  be  mixed  with  atmofpheric  air,  it  becomes 
red,  and  has  the  odour  of  nitrous  acid  ;  as  may  be  ealily 
proved  by  diffufing  a  little  of  it  through  the  air :  it  then  ab- 
lorbs  the.  oxygen  of  the  air,  combines  with  it,  and  becomes 
nitrous  acid.  This  may  be  better  fliowil  by  the  following 
experiment : — -Put  two  meafures  of  atmofpheric  air  and  then 
one  of  nitrous  gas  into  a  glafs  tube  marked  in  equal  divifions 
with  a  diamond  :  the  mixture  will  immediately  become  red 
and  grow  hot:  and  as  this  combination,  which  is  really 
nitrous  acid,  is  very  foluble  in  water,  you  will  Ice  the  water 
afeend  in  the  tube  in  proportion  as  the  mixture  diflfolves  in 
it,  fo  that  of  the  3  meafures  about  J  \  will  be  diflolyecl,  it 


*  According  to  the  new  F;ench  fvftcm,  a  cubic  decimetre  of  this  flu '4 
weighs  1  gramme  301  milligrammes  ;  and  a  cubic 'lustre,  1  diniograinme 
grammes  milligrammes. 
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the  air  be  of  a  good  quality.  What  remains  under  the  gd~ 
feous  form  is  nothing  but  azotic  gas.  The  heat  produced  on 
tiiis  occafion  is  owing  to  the  caloric  of  thefe  fluids,  which 
a  flumes  the  free  Hate.  If,  inftcad  of  atmospheric  air,  you 
mix  pure  air  with  the  nitrous  gas,  viz.  two  '  meafures  of  gas 
and  one  of  pure  air,  the  rednefs  will  be  much  more  intenfe, 
the  beat  produced  far  greater,  and  the  mixture  will  be  almoft 
entirely  diflfolved  in  the  water. 

(C  It  may  be  here  feen,  that  by' means  of  this  gas  we  can 
afeertain  the  falubrity  of  the  air;  for  it  combines  only  with 
oxvgcn,  or  the  bafe  of  pure  air,  which  is  the  only  refpirable 
part  of  the  atmpfphere.  Air  fubjecled  to  this  teft  ought 
therefore  to  be  confidered  as  fo  much  fitter  for  refpiration, 
according  as  the  quantity  of  it  abforbed  is  greater. 

64  The  water  in  which  this  mixture  of  nitrous  gas  and  pure 
air  is  diflolved,  becomes  liquid  nitrous  acid;  fo  much  the 
Wronger  the  lefs  it  contains  of  water,  ift,  It  reddens  blue 
vegetable  colours;  it  is  therefore  acid:  2d,  This  acid  unites 
and  combines  with  alkalies,  .and  forms  with  them  detonating 
nitres:  it  is  therefore  nitrous  acid.  To  prove  mis,  affix  to 
the  bottom  of  a  bell-glafs  fome  concrete  carbonat  of  ammonia 
tied  up  in  a  fmall  piece  of  gauze,  and  place  the  bell  on  the 
fhelf  of  a  pneumatic  tub  in  fuch  a  manner  that  the  bell  may 
be  t\vo- thirds  filled  with  atmofpheric  air,  while  the  other 
third  contains  water.  If  you  then  make  nitrous  gas  to  pafs 
into  the  bell,  the  mixture  will  immediately  afl'umc  a  red  co¬ 
lour  :  an  effect  produced  by  the  combination  of  the  gas  with 
the’ refpirable  part  of  the  air.  By  this  combination  the  gas 
has  become  nitrous  acid.  You  will  then  perceive  a  great 
deal  of  white  vapours  arifing  from  the  combination  of  this 
acid  with  the  carbonat  of  ammonia.  Thefe  vapours  are  af¬ 
terwards  eondenfed,  and  cryflallife.  The  cryftals  collected 
will  fufe  on  burning  coals,  and  therefore  arc  nitre. 

u  Oxygenated  Muriatic  Gas . 

Oxygenated  muriatic  gas,  the  dephlogifticated  muriatic 
acid  of  Scheele  under  a  gafeous  form,  is  the  muriatic  acid 
gas,  of  which  we  (hall  fpcak  hereafter,  but  furcharged  with 
oxvgen  and  perfectly  dephlegm  a  ted. 
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€S  This  gas-  is  obtained  by  expofirig  the  muriatic  acid  to 
heat  and  evaporation  while  it  is  acting  oil  a  fubftarice  that 
contains  oxygen ;  fuch,  for  example,  as  the  native  oxyd  of 
manganefe.  Jf  you  therefore  put  50  parts  of  the  native  oxyd 
of  manganefe  and  100  parts  of  muriatic  acid  into  a  glafs  re¬ 
tort,  and  expofe  it  to  heat,  a  ftforig  fermentation -will  be  ex¬ 
cited,  during  which  the  muriatic  acid  will  be  converted  into 
gas,  but  fuicharged  with  oxygen  which  it  takes  front  the 
oxyd  of  manganefe,  becaufe  it  has  a  great  affinity  for  that 
fub dance.  To  colledt  this  gas,  when  you  have  reafon  to 
think  that  all  the  air  in  the  retort  has  paffied  over,  introduce 
the  beak  of  it  below  a  bell  filled  with  iiierCury  or  water ;  for 
this  gas  does  hot  diffdlve  in  water  but  in  a  final!  quantity, 
and  when  the  water  is  faturated  with  it,  the  excefs  of  the  gas 
will  pafs  into  the  upper  part  of  the  bell. 

i(  This  gas,  then,  is  coinpofed  of  muriatic  acid  gas  and  an 
-excefs  of  oxygen.  It  is  this  oxygen  in  excefs  which,  though 
it  be  the  acidifying  principle,  deprives  it  of  the  \yhole,  or 
iiearly  the  whole,  of  its  acidity,  and  tenders  it  lefs  foluble  in 
water.  This  is  a  fadt  difficult  to  be  explained.  We  have 
have  already  faid  that  an  excefs  of  oxygen  added  to  nitrous 
gas  produces  iri  it  a  contrary  effect;  for  it  gives  it  an  acidity 
it  did  not  before  poffefs,  and  renders  it  perfectly  foluble  iri 
water.  It  would  be  difficult  td  account  for  thefe  different 


effects,  but  they  are  fadts  well  attefled,  which  we  ought  to 
adopt  though  ignorant  of  the  caufe. 

(C  Oxygenated  muriatic  gas  is  not  invifible  like  the  other 
gafeS ;  it  is  of  a  greenifli-yelldw  colour;  which  renders  it 
very  perceptible.  It  has  a  ftroilg  pungent  odour,  and  is 
dangerous'  to  infpire,  becaufe  it  CXcitCS  a  violent  cough,  and 
flight  ocedfion  a  haemorrhage. 

“  We  have  before  mentioned  that  oxygenated  muriatic 
gas  is  Hot  acid,  or  at  leaf  very  little  fo :  a  proof  of  this  is, 
that  it  does  not  combine,  or  at  leaf  very  little,  With  alkalies; 
and  that  it  has  not  force  fufficient  to  drive  the  carbonic  acid 
from  the  different  bafes  with  which  it  is  combined  :  an  effedt 


produced  by  all  the  known  acids,  however  weak ;  befides,  it 
does  not  redden  blue  vegetable  colours,  as  it  would  do  -if  it 
were  acid;  It  however  deftroys  not  only  blue^,  but  alfo  all 
i  Vol;  IX,  Mm  the 
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the  other  vegetable  colours,  and  converts  them  into  white. 
It  deprives  all  flowers  of  their  colour,  and  bleaches  cloth, 
yellow  wax,  filk,  &c.  It  is  bv  means  of  its  excefs  of  oxygen 
that  it  produces  thefe  effects  ;  and  by  lofing  its  excefs  of  ox¬ 
ygen  it  returns  to  the  hate  of  Ample  muriatic  acid  gas,  which 
is  then  entirely  foluble  in  water. 

“  Oxygenated  muriatic  gas  extinguifhes  burning  bodies, 
and  fpeedily  deftroys  animals  immerfed  in  it. 

(<  This  gas  has  the  property  of  decompofing  ammonia: 
its  excefs  of  oxygen  combines  with  the  hydrogen  of  the  am¬ 
monia  (which  is  compofed  of  one  part  of  hydrogen'  and  fix  of 
azot),  and  forms  water,  while  the  azot  is  left  free. 

“  Oxygenated  muriatic  gas  is  not  fo  foluble  in  water  as 
the  plain  muriatic  acid  gas,  which  can  in  no  manner  be 
colle&ed  over  water:  it  is,  however,  foluble  in  it  to  a  certain 
degree,  and  then  forms  liquid  oxygenated  muriat ,  which  is 
the  real  folvent  of  gold,  platina,  &c.  as  may  be  proved  by 
putting  into  that  liquor  fome  gold  leaf,  which  will  be  fpeedily 
diflolved. 

66  In  the  nitro-muriatic  acid  it  is  the  agent  that  difibl  ves 
gold,  for  that  acid  is  a  mixture  of  muriatic  acid  and  nitric 
acid.  In  this  mixture  the  muriatic  acid,  the  radical  of  which 
has  a  great  affinity  for  oxygen,  combines  with  the  oxygen 
of  the  nitric  acid,  and,  bv  thefe  means,  becomes  oxygenated 
muriat,  and  the  bafe  of  the  nitric  acid  remains  free;  fo  that 
in  this  liquor  no  more  acid  perhaps  is  lyft.  The  nitric  acid 
has  lod  its  acidity  by  lofing  its  oxygen,  and  the  muriatic 
acid  has  loft  its  acidity  by  combining  with  the  oxygen  of  the 
nitric  acid.  Thefe  are  two  fadts  which,  as  already  fa  id,  are 
difficult  to  be  explained; 

i(  The  oxygenated  muriat  is  gradually  decomposed  by  the 
conta<T  of  light  which  di  fen  pages  its  excefs  of  oxygen.  By 
lofing  this  excefs  of  oxygen  it  paffes  to  tlry  ftate  of  pure  mu  ¬ 
riatic  acid  $  -and  the  oxygen  thus  difengaged  combining  with 
caloric,  forms  pure  air,  called  oxygen  gas .” 

jdn  Epitome  of  Cbemijhy.  By  William  Henry.  Small  1 2 mo. 

Johnfon,  St.  Paul’s  Church- Yard. 

THIS  valuable  little  volume  is  divided  into  three  parts. 
Part  I,  intended  to  facilitate  to  the  (Indent  the  acquifition 
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r> f  chemical  knowledge  by  minute  inftru&ions  for  the  per¬ 
formance  of  experiments. — Part  II.  Directions  for  the  ana- 
ivies  of  mineral  waters,  of  earths  and  ftones,  of  ores  ot  me¬ 
tals,  and  of  mineral  bodies  in  general. — Part  HI.  In h ruc¬ 
tions  for  applying  chemical  tclts  and  re-agents  to  various 
ufeful  purpofes.  The  plan  and  objects  of  the  work,  as  t£e 
author  himfelf  obferves,  are  fufficiently  ditiinCt  from  every 
other  compendium  of  chemiftry  to  authorife  its  addition  to 
the  extend ve  lift  of  elementary  works.  One  objeCt  propofe^ 
to  be  fulfilled  by  this  epitome  is,  cc  that  it  may  ferve  as  a 
companion  to  the  collections  of  chemical  fubftances,  which 
the  author,  by  the  repeated  applications  'of  ftud'ehts  of  this 
•fcience,  has  been  induced  to  fit  up  for  public  Tale.-  The 
utility  of  thefe  collections  has  hitherto  been  limited  bv  the 
want  of  a  concife  but  eomprehenftve  code  of  inftruCtionsTor 
their  ufe.  With  the  concurrent  aid  of  the  firft  part  of.  this 
work,  and  of  a  correfponding  cheft  of  chemical  re-agents, 
the  labours  of  the  ftudent  cannot  fail  to  be  much  facilitated  • 
for  one  of  the  principal  difficulties  in  ftudying  chemiftry  ex¬ 
perimentally,  is  the  acq.uifiti.pn  of  a  great  variety  of  fubftances, 
many  of  which  are  not  eafy  of  attainment.” 

The  following  extra&s  relpeCling  the  methods  for  afeer- 
taining  the  purity  of  chemical  preparations.  See.  are  from 
Part  III. 

Acetic  Acid — Acidum  Acetofum  of  the  London  Pharmacopoeia. 

Radical  or  concentrated  Vinegar. 

te  This  acid  is  often  contaminated  by  fulphureous  and 
fulphuric  acid.  The  firft  may  he  known  by  drawing  a  little 
of  the  vapour  into  the  lungs,  when,  if  the  acid  be  pure,  no 
unpleafant  fenfation  will  he  felt ;  but,  if  iulphufeous  acids  he 
contained  in  the  acetic,  it  will  not  fail  to  he  difcovereckin  this 
mode.  The  fulphuric  acid  is  detected  by  muriated  barytes  ; 
copper  by  fuper-iaturation  with  pure  ammopja;  and  lead  by 
fulphuret  of  ammonia. 

u  The  fpecific  gravity  of  thispicid  fhoukl  be  1 050  at  leaft. 

,e  Acetous  Acid — Acetum  Diftillatum ,  P.  L.  DijhUed 

Vinegar. 

6i  If  viaegar  he  diftilled  in  copper  veflels,  it  can  hardly  foil 

M  m  q,  beirn? 

<d 
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being  contaminated  by  that  metal ;  and  if  a  leaden  worm  be 
lifed  for  its  condenfation,  fome  portion  of  lead  will  certainly 
be  diiToIved.  The  former  metal  will  appear  on  adding  an 
excefs  of  folution  of  ammonia;  and  lead  will  be  detected  by 
the  fulphurated  ammonia,  or  by  water  fatprated  with  fulphur- 
'a ted  hydrogen. 

V  u  It  is  hot  unufual,  in  order  to  increafe  the  acid  tafte  of 
vinegar,  to  add  fulphuric  acid.  This  acid  may  be  immedi¬ 
ately  difcovered  by  fohitions  of  barytes,  which,  when  vinegar 
has  been  thus  adulterated,  throw  down  a  white  precipitate/' 


tc  Carbonat  of  Potajb — Kali  Prepay  atum ,  P.  L. 

■  kt  The  fait  of  tartar  of  the  (hops  generally  contains  fulphat 
and  muriat  of  potafh,  and  filiceous  and  calcareous  earths.  It 
ibould  diffolve  entirely,  if  pure,  in  twice  its  weight  of  cold 
wafter;  and  any  thing  that  remains  undiffolved  may  be  re*- 
garded  as  an  impurity.  Sometimes  one*- fourth  of  foreigq 
admixtures  may  thus  be  dqte&ed,  the  greater  part  of  which 
is  fulphat  of  potafh.  To  afcertain  the  nature  of  the  adultera¬ 
tion,  diffolve  a  portion  in  pure  and  diluted  nitric  acid.  The 
hliceous  earth  only  will  remain  undiffolved.  Add,  to  one 
portion  of  the  folution,  nitrat  of  barytes.  This  will  detetft 
fulphat  of  potafh  by  a  copious  precipitate.  To  another  por¬ 
tion  add  nitrat  of  filver,  which  will  difcover  muriatic  falts; 
and,  to  a  third,  oxalat  of  ammonia,  which  will  detedl  calea- 
reous  earth. 

66  The  folution  of  carbonat  of  potafli  (Aqua  Kali,  P.  L.) 
may  be  examined  in  a  fimilar  manner. 

“  Solution  of  p lire  P otajb—ylqua  Kali  Puri ,  P.  L. 

cc  This  may  be  affayed  for  fulphuric  and  muriatic  falts  by 
faturation  with  nitric  acid,  and  by  the  tefis  recommended  in 
fpeaking  of  carbonat  of  potafli.  A  perfe£llv  pure  folution  of 
potafh  fh'ould  remain  tranfpareiit,  on  the  addition  of  barytic 
water.  If  a  precipitate  fhould  enfue,  which  diffolves,  with 
effervefcence,  in  dilute  muriatic  acid,  it  is  awin<r  to  the  pre¬ 
fence  of  carbonic  acid  ;  if  the  precipitate  is  not  foluble,  it  in¬ 
dicates  fulphuric  acid.  A  redundancy  of  carbonic  acid  is 
alfo  fliown  by  an  effervefcence  on  adding  diluted  fulphuric 

“  acid ; 
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acid ;  and  an  excefs  of  lime,  by  a  white  precipitate,  on  blow¬ 
ing  air,  from  the  lungs,  through  the  foiution,  by  means  of  a 
tobacco-pipe.” 

(C  Mercury  or  Quickjilvcr — Hydrargus ,  P.  L. 

“  Scarcely  any  fubftance  is  fo  liable  to  adulteration  as 
mercury,  owing  to  the  property  which  it  pofiefies  of  diffolv- 
ing  completely  fome  of  the  bafer  metals.  This  union  is  fo 
ftrong,  that  they  even  rife  along  with  the  quickfilver  when 
diftilled.  The  impurity  of  mercury  is  generally  indicated  by 
its  dull  afpebl;  by  its  tarnifhing,  and  becoming  covered  with 
a  coat  of  oxyd  on  long  expofure  to  the  air,  by  its  adhefion  to 
the  furface  of  glafs ;  and,  when  fnaken  with  water  in  a  bot¬ 
tle,  by  the  formation  of  a  black  powder.  Lead  and  tin  are  „ 
frequent  impurities ;  and  the  mercury  becomes  capable  of 
taking  up  more  of  thefe,  if  zinc  or  bifmuth  be  previoufly 
added,  In  order  to  difcover  lead,  the  mercury  may  be  agi¬ 
tated  with  a  little  water,  in  order  to  oxydate  that  metal. 
Pour  off  the  water,  and  digeft  the  mercury  with  a  little  acet- 
pus  acid.  This  will,  diffolve  the  oxyd  of  lead,  which  will  be 
indicated  by  a  blackifh  precipitate  with  fulphurated  water. 
Or,  to  this  acetous  foiution,  add  a  little  fulphat  of  foda,  which 
will  precipitate  a  fulphat  of  lead,  containing,  when  dry, 

7 2  per  cent,  of  metal.  If  only  a  very  minute  quantity  of 
lead  be  prefent  in  a  large  quantity  of  metal,  it  may  be  be- 
tebled  by  foiution  in  nitric  acid,  and  the  addition  of  fulphu¬ 
rated  water.  A  dark  brown  precipitate  will  enfue,  and  will 
fubfide,  if  allowed  to  (land  a  few  days.  One  part  of  lead 
mav  thus  be  feparated  from  15,363  parts  of  mercury.  Bif- 
niuth  is  detected  by  pouring  a  nitric  foiution,  prepared  with¬ 
out  heat,  iqto  diftilled  water;  a  white  precipitate  will  appear, 
if  this  metal  be  prefent.  Tin  is  mant  felled,  in  like  manner, 

By  a  weak  foiution  of  nitrokmuriat  of  gold,  which  throws  down 
a  purple  fediment;  and  zinc,  by  expofing  the  metal  to  heat. ” 

(<  Mode  of  detecting  the  Adulteration  of  Botajhes ,  Pcarlafhcs , 

and  Barilla. 

Few  objects  of  commerce  are  fophi (Heated  to  a  greater 
extent  than  the  alkalies,  to  the  great  lofs  and  injury  of  the 
bleacher,  the  dyer,  the  glafs -maker,  the  foap-boiler,  and. of 

q  m 
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a!)  onber  artifts  who-  are  in  the  habit  of  employing  fbcle 
frobftancc#;  In  the  firff  part  of  this  work  I  have  already  given 
rales  for  difeovering  fuch  adulterations  ;  and  towhat  has  been 
hid,  !  apprehend  it  is  only  neceffary  to  add  the  directions  ot 
Mr.  Kirwan,  intended  to  effedt  the  fame  end,  but  differing  in 
the  mode.  They  are  tranferibed  from  his  paper  entitled 
*  Experiments  on  the  Alkaline  Subftances  ufed  in  Bleach- 
lug. ’—See  Tran  factions  of  the  Jrifh  Academy  for  1789. 

To  difeover  whether  any  quantity  of  fixed  alkali  worth 
attention  exiffs  in  any  faline  compound,  diffolve  one  ounce  of 
it  in  boiling  water,  and  into  this  folution  let  fall  a  drop  of  a, 
Ipitition  of  fublimate  corrofive this  will  be  converted  into  a 
brick  colour,  if  an  alkali  be  prefent,  or  into  a  brick  colour 
mixed  with  yellow,  if  the  fub dance  tried  contains  lime. 

But  the  fubftanees  ufed  by  bleachers  being  always  im¬ 
pregnated  with  an  alkali,  the  above  trial  is  in  general  fuper- 
fl irons,  except  for  the  purpofe  of  detecting  lime.  The  quan¬ 
tity  of  alkali  is  therefore  what  they  fliould  chiefly  be  foil- 
citous  to  determine,  and  for  this  purpofe, 

c£  iff.  Procure  a  quantity  of  alum,  fuppofe  one  pound,  re¬ 
duce  it  to  powder,  wafli  it  with  cold  water,  and  then  put  it 
into  a  tea-pot,  pouring  on  it  three  or  four  times  its  weight  of 
boiling  water. 

gdly.  Weigh  an  ounce  of  the  afh  or  alkaline  fub  (lance 
to  he  tried,  powder  it,  and  put  it  into  a  Florence  flafk  wi  th  one 
pound  of  pure  water  (common  water  boiled  for  a  quarter  of  an 
hour,  and  afterwards  filtered  through  paper,  will  anfwer),  if 
the  fubftance  to  be  examined  be  of  the  nature  of  barilla,  or 
potafh  .;  or  half  a  pound  of  water  if  it  contain  hut  little  earthy 
matter,  as  pearl -afh  ;  let  them  boil  for  a  quarter  of  an  hour  : 
when  cool,  let  the  folution  be  filtered  into  a  n  o  t  h  e  r  FI  o  r  e  n  ce  fla  Iff. 

“  3  cl  I  y .  This  being  done,  gradually  pour  the  folution  of 
,alum,  hot,  into,  the  alkaline  folution  alfo  heated  ;  a  precipU 
tation  will  immediately  appear;  fliake  them  well  together, 
&nd  let-  the  effervefcence,  if  anv,  eeafe  before  more  of  the 
aluminous  folution  be  added  :  continue  the  addition  of  the 
alum  until  the  mixed  liquor,  when  clear,  turns  fvrup  of  vio¬ 
lets,  or  paper  tinged  blue  by  radifhes,  or  by  litmus,  red; 
then  pour  the  liquor  and  precipitate  on  a  paper  filter  placed 

in. 
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in  a  glafs  funnel.  The  precipitated  earth  will  remain  on  the 
lil  ter  ;  pour  on  this  a  pound  or  more  of  hot  water  gradually* 
until  it  pa  lies  taftelels :  take  up  the  filter,  and  let  the  earth 
dry  on  it  until  they  feparate  eafily.  Then  put  the  earth  into 
a  cup  ot  Sta fiord  (lure  ware,  place  it  on  hot  land*  and  dry  the 
earth  until  it  ccafes  to  hick  to  glafs  or  iron ;  then  pound  it*,  ' 
and  reduce  it  to  powder  in  the  cup  with  a  glafs  pdtle,  and 
keep  it  a  quarter  of  an  hour  in  a  heat  of  from  470°  to  500°,. 

i(  4th  ly.  The  earth  being  thus  dried,  throw  it  into  a  Flo¬ 
rence  fialk,  and  weigh  it;  then  put  about  one  ounce  of  fpirk 
of  fait  into  another  fialk,  and  place  this  in  the  fame  fcale  as  the 
earth,  and  counterbalance  both  in  the  oppofite  fcale;  this 
being  done,  pour  the  fpirit  of  fait  gradually  into  the  fialk  that 
contains  the  earth ;  and  when  all  effervcfceuce  is  over  (if  there 
be  any)  blow  into  the  fialk,  and  obferve  what  weight  mull  be 
r  added  to  the  fcale  containing  the  flafks  to  reltore  the  equili¬ 
brium;  fit  b  tract  this  weight  from  that  of  the  earth,  the  re¬ 
mainder  is  a  weight  exactly  proportioned  to  the  weight  of  mere 
alkali  of  that  particular  fpecies  which  is  contained  in  one  ounce 
of  the  fubfiance  examined  ;  all  befide  is  fuperfluous  matter. 

“  I  have  faid  that  alkalies  of  the  fame  fpecies  may  thus 
be  directly  compared,  becaufe  alkalies  of  different  fpecies  can¬ 
not  but  require  the  intervention  of  another  proportion;  and 
the  reafon  is,  becaufe  equal  quart  ties  of  alkalies  of  different 
Ipecies  precipitate  unequal  quantities  of  earth  of  alum.  Thus 
100  parts,  by  weight,  of  mere  vegetable  alkali  precipitate  7$ 
of  earth  of  alum;  but  too  parts  of  mineral  alkali  precipitate 
170,8  parts  of  that  earth.  Therefore  the  precipitation  of  78 
parts  of  earth  of  alum  by  vegetable  alkali  denotes  as  much  of 
this  as  tile  precipitation  of  170,8  of  that  earth  by  the  mineral 
alkali  denotes  of  the  mineral  alkali.  Hence  the  quantities  ot 
alkali  in  all  the  different  fpecies  of  pot-afhes*  pearl -allies,  weed 
or  wood-allies,  may  be  immediately  compared  by  the  above 
left,  as  they  all  contain  the  vegetable  alkali ;  and  the  different 
kind  of  kelp  or- kelps  manufactured  in  different  places,  and 
the  different  forts  of  barilla,  may  thus  be  compared,  becaufe 
they  all  contain  the  mineral  alkali.  But  kelps  and  pot- allies, 
as  they  contain  different  forts  of  alkali,  can  only  be  compared 
together  by  means  of  the  proportion  above  indicated. 

[To  be  continued.] 
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XXXIV.  Proceedings  of  Learned  Societies ; 

ROYAL  SOCIETY  OF  LONDON. 

AlT  the  meeting  of  this  learned  body,  on  the  26th  of 

O  *  J 

March,  there  was  read  an  hiltorical  and  anatomical  account 
of  a  dubious  amphibious  animal,  only  found  in  a  fmall  lake 
in  Caniiola  :  by  M.  Schrader. 

On  account  of  Paffion  and  Eafter  weeks  there  were  no 
meetings  on  the  2d  and  9th  of  April; 

On  the  17th  the  account  of  the  animal  was  concluded^ 
and  the  reading  of  a  paper,  by  Dr.  Herfchel,  containing  ob- 
fervations  on  the  nature  of  the  fun,  was  commenced,  and 
was  continued  on  the  23d,  but  not  then  concluded.  The 
Doctor  fays  that  continued  observations  have  confirmed  him 
in  his  opinion  that  the  fun  is  a  magnificent  habitable  world, 
and  gives  this  paper  as  a  more  comprehenfive  view  of  the 
fubjedt  than  the  one  formerly  laid  before  the  Society,  (fee 
Phiiofophicai  Magazine,  Vol.  V.)  and  fuch  as  a  feries  of 
obfervations  with  an  improved  reflector  has  enabled  him  to 
make ;  obfervations  which,  the  Doctor  conceives,  will  be  of 
utility  in  future  meteorological  refearches.  The  names  al¬ 
ready  in  ufe  for  the  folar  phtenohiena  he  objedfs  to,  as  con¬ 
veying  no  meaning;  fuch  as  fpots,  maculae,  faculre,  pCnum- 
brre,  &c.;  and  wifnes  to  fubftitute  for  them,  openings,  flats^ 
krancles,  ridges,  nodules,  dimples,  pundtures.  The  open¬ 
ings  are  what  were  denominated  fpots,  and  he  conceives  are 
fcaufed  by  an  elaftic  but  not  a  luminous  gas  being  di  fen  gaged 
from  the  fun  and  driving  awav  the  luminous  fluid,  which  eti- 
ables  uS  to  behold  his  body.  Fiats  are  what  are  ufuallv  called 

.  *  •  j 

penumbra,  and  are  depreffions  below  the  general  furface  of 
the  fun,  but  not  fo  deep  as  the  body  of  it.  Krancles  are 
irregular  elevations  and  depreffions  "which  cover  the  whole 
dilk  of  the  fun.  Ridges  are  elevations  above  the  general  fur-' 
face  of  the  fun  :  ridges  generally  accompany  openings.  This 
paper  contains  many  mofl  curious  obfervations  on  the  altera¬ 
tions  and  paffing  into  one  another  of  thefe  appearances;  but 
is  the  reading  of  the  paper  is  not  yet  finiflied,  we  forbeaf 
flat i ng  any  more  at  p relent,. 
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ROYAL  INSTITUTE  OF  GREAT  BRITAIN. 

It  muft  give  pleafure  to  our  readers  to  learn  that  this  new 
and  ufeful  inftitution,  the  objedt  of  which  is  the  application 
of  fcience  to  the  common  purpofes  of  life,  may  be  now 
eonfidered  as  fettled  on  a  firm  bails.  The  lectures  of  Dr. 
Garnett  have  been  inch  as  to  do  equal  honour  to  the  inftltu- 
tion  and  the  profeffor,  and  have  been  well  attended. 

We  have  alfo  to  notice  a  courfe  of  lectures,  juft  com¬ 
menced  at  the  inftitution,  on  a  new  branch  of  philofophy — > 
we  mean  the  Galvanic  phenomena.  On  this  interefting 
branch  Mr.  Davy  (late  of  Briftol)  gave  the  firft  ledture  on 
the  25th  of  April.  He  began  with  the  hiftory  of  Galvanifm, 
detailed  the  fucceffive  difcoveries,  and  defcribed  the  different 
methods  of  accumulating  galvanic  influence.  Polifhed 
plates  of  different  metals,  and  the  effect  of  their  lying  to¬ 
gether  in  contact  with  water  and  air,  were  exhibited.  Air 
is  abfolutely  ileceffary  to  the  oxydating  procefs.  He  ob- 
ferved  that  it  was  difficult  to  prove  that  hydrogen  was  given 
out  in  the  decamp ofition  of  water  in  this  way,  and  that  it 
feemed  rather -probable  that  alkali  was  formed.  He  fhowed 
the  effects  of  galvanifm  on  the  legs  of  frogs,  and  exhibited 
fame  interefting  experiments  on  the  galvanic  effects  on  the 
fdlu tion  of  metals  in  acids. 

By  forne  recent  experiments  of  this  ingenious  chemift  it 
appears,  that  with  one  kind  of  metal  only,  more  powerful 
effects  may  be  produced  than  with  two  as  heretofore  em¬ 
ployed  ;  but  in  this  cafe  there  muft  be  more  than  one  liquid 
interpofed  between  the  plates.  Mr.  Davy  ftates  that  copper, 
for  example,  and  difcs  of  cloth  or  pafteboard  moiftened  with 
diluted  nitrous  acid,  and  folutions  of  muriat  of  fpda  and 
fulphuret  of  potaffi,  (and  arranged  in  the  order  in  which 
we  have  named  them,  viz.  copper,  nitrous  acid,  muriat  of 
foda,  fulphuret  of  potafli,  copper,  nitrons  acid,  8cc.)  give 
much  more  fenfible  fhocks  than  the  pile  as  at  firft  con- 
itrudled. 

Sir  Jofeph  Banks,  Count  Rumford,  and  other  diftinguifficd 
philofophers  were  prefect.  The  audience  were  highly  gra¬ 
tified,  and  teftilied  their  fatisfadlion  by  general  applaufe. 
Mr.  Davy,  who  appears  to  be  very  young,  acquitted  himfelf 
’  Vol,  IX.  Nn  '  admirably 
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admirably  well :  from  the  fparkling  intelligence  of  his  eye, 
his  animated  manner,  and  the  tout  enfemble ,  we  have  no 
doubt  of  his  attaining  a  diffinguifiied  eminence. 

The  fecond  le6lure  was  given  on  the  28th,  and  the  others, 
to  the  number  of  five  in  all,  are  to  be  delivered  on  the 
Tuefday  and  Saturday  evenings  till  completed. 

BRITISH  MINERALOGfCAL  SOCIETY. 

This  ufeful  body  has  lately  circulated  the  following  notice  : 
(<  To  Farmers  and.  PerJ'ons  engaged  in  Experiments  on  Agriculture, 
The  i mm e life  importance  which,  at  all  times,  and  par¬ 
ticularly  at  prefent,  is  attached  to  improvements  in  agricul¬ 
ture,  and  the  liberal  encouragement  to  experiments  in  the 
art  of  cultivating  the  land  offered  by  the  patriotic  views  of  the 
Board  of  Agriculture,  have  rendered  it  a  definable  object  to 
affift  the  inquiries  of  the  farmer  in  that  part  of  experimental 
c'hemiftry  which  determines  the  nature  of  foils  by  an  analytic 
of  their  feveral  contents. 

u  The  Britifh  Mineralogical  Society,  having  of  late  in- 
creafed  the  number  of  their  members,  find  themfelves  en¬ 
abled  to  extend  the  plan  of  their  inflitution,  from  the  ana*- 
lyfis  of  minerals ,  in  the  ufual  fenfe  of  the  term,  to  that  of 
the  various  foils  which  are  made  the  bafis  of  agricultural 
operations. 

“  They  therefore  give  this  public  notice  that  they  will 
examine,  free  of  expenfe,  all  fpecimens  of  earths  or  foils, 
with  a  view  of  determining  the  nature  and  proportion  of 
their  different  contents,  with  as  much  accuracy  as  dial!  feem 
requifite. 

“  They  require,  however,  that  the  perfons  fending  fpeci¬ 
mens  fhall  comply  with  the  following  conditions  : 

“  That  the  fpeejmen  be  about  three  or  four  pounds  in 
weight,  inclofed  in  a  deal  box  properly  packed  with  hay, 
and  along  with  it  an  account.  be  added  of  the  parifii  and 
county  from  which  it  is  procured,  the  name  of  the  fender 
and  his  add  refs  per  poll,  and  an  anfwer  to  the  following- 
queries- - What  is  the  depth  of  the  foil  ? — What  the  na¬ 

ture  of  the  fub-foil  ?  is  it  on  a  hill  or  level  ground  ?  and,  if 
the  former,  what  is  the  afpe$  ? — how  near  to  any  river  or 
9  dream  * 
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Urc^i  ?  —  and  is  the  foil  itfelf  dry  or  fpringy  ? — what  &  the 
rotation  of  crops  which  it  ufually  bears? — has  it  ever  been 
limed  or  had  any  other  earth  laid  on  ? - Any  other  parti¬ 

culars  worthy  of  notice  may  alfo  be  added,  and  a  fpecimeu 
of  the  fub-foil  fhould  alfo  be  inclofed. 

(C  Before  the  fpecimeu  is  packed  up,  it  fhould  be  gently 
dried,  either  in  the  fun  or  in  any  warm  place,  for  a  few  days, 
but  muft  on  no  account  be  heated  over  a  fire.  < 

The  box  containing  the  fpecimens  muft  be  fent,  carriage 
paid,  to  Mr.  W.  IL  Pepys  Jun.  No.  24,  Poultry,  London. 

*c  The  Society  intend,  if  confident  with  their  other  occu¬ 
pations,  to  return  the  refult  of  the  analysis  within  two  months 
of  the  arrival  of  the  fpecimen." 

**  London,  April  i&,  iSoi.’’ 

teyler’s  SECOND  SOCIETY  AT  HAARLEM. 

Phis  fociety  has  propofed  the  following  prize  fubjedt : 

A  view  or  delineation  fupported  by  fufficient  proofs  and 
illuftrations  of  what  peculiarly  charadferifes  the  eighteenth 
century  in  regard  to  improvements  in  fcience  and  morals 
in  comparifon  of  preceding  centuries.  The  fociety  requires 
that,  agreeably  to  what  has  been  formerly  announced,  the 
candidates  will  examine  and  point  out  whether  the  principal 
nations  of  Europe  during  the  eighteenth  century  have  made 
any  progrefs  in  the  above  refpedt  ?  Should  this  be  anfwered 
in  the  affirmative,  it  is  required  to  know  in  what  this  pro¬ 
grefs  confifts  ?  If  anfwered  in  the  qegative,  to  what 
caufes  is  this  want  of  progrefs  to  be  aferibed  ?  The  fociety 
conlequently  requires  to  know :  Whether,  and  how  far  in 
general,  that  part  of  mankind  whofe  hiftory  is  beft  known 
have  advanced  in  real  knowledge  and  moral  improvement. 

The  fociety  promifes  to  the  perfon  who  (hall  fend  the 
beft  anfwer  to  thefe  queftions  before  the  jft  of  April  1802, 
P-  golden  medal  of  the  value  of  400  florins. 

The  fociety  alfo  renews  the  prize  queftion  for  the  year 
1799 >  refpedting  the  aqueous  phrenomena  of  the  atmofphere, 
no  fatisfadlory  anfwer  to  which  has  been  yet  received,  and 
promifes  for  the  beft  anfwer  fent  in  before  the  fame  period,, 
a  like  prize  of  400  florins.  This  queftion  is  as  follows  : 

Nni 
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As  it  is  of  the  greateft  importance  to  every  branch  of 
natural  philofophy,  that  the  prefent  ftate  of  our  knowledge 
refpedting  them  fhould  be  clearly  explained,  and  that  every 
thing  proved  by  experiment  fhould  be  carefully  feparated 
from  what  is  fupported  only  by  hypothecs,  the  fociety  re¬ 
quires  to  know : 

What  is  the  prefent  (late  of  our  knowledge  in  regard  to 
aqueous  phenomena  ? — How  far  can  we  afcertain  from  well 
authenticated  experiments  the  caufes  by  which  water  is  re¬ 
ceived  into  the  atmofphere  and  retained  there  in  the  form  of 
vapour  or  in  any  other  manner  ? — And  to  what  caufes  is  it 
to  be  afcribed  that  the  water  retained  in  the  atmofphere  is 
fet  at  liberty  and  falls  down  under  various  forms  ? — Can  the 
aqueous  phsenomena  be  afcribed  to  the  liberation  of  the 
water  retained  in  the  atmofphere  alone?  or  are  there  any 
obfervations  which  clearly  fhow  that,  during  fome  aqueous 
phenomena,  water  is  produced  in  the  atmofphere  ? 

The  fociety  renews  alfo  the  following  queftion,  to  which 
no  fatisfa&ory  anfwers  have  been  received,  and  offers  a 
gold  medal  of  the  value  of  400  florins  for  the  beft  anfvver 
tranfmitted  to  the  fociety  before  the  iff  of  April  1802 : 

What  do  we  know  with  certainty  refpe&ing  the  nourifh- 
inent  and  growth  of  plants  ?  or  how  far  can  we  determine, 
from  decifive  and  welLauthenticated  experiments,  thofe  fub- 
flances  or  matters  which  ferve  in  particular  as  the  pabulum 
of  plants,  and  the  manner  in  which  they  receive,  fecrete, 
and  affimilate  them? — How  much  of  the  information  given 
us  on  this  head  by  eminent  naturalifts  is  ftill  to  be  confidered 
as  doubtful  ? — By  what  experiments  might  our  knowledge 
on  this  fubjedl  be  enlarged  or  confirmed  ?  and  what  in¬ 
formation  does  our  actual  knowledge  of  the  growth  and 
nourifhment  of  plants  fupply  11s  with  to  enable  us  to  raife 
and  tranfp*ant  with  more  fuccefs  ufeful  vegetables  in  different 
kinds  of  foil  ? 

The  fociety  requires,  in  particular  in  regard  to  the  two 
firft  members  of  this  queftion,  that  the  candidates  will  give 
an  accurate  account  of  the  prefent  ftate  of  this  part  of  the 
natural  hiftory  of  plants,  and  at  the  fame  time  make  a  dif- 
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iinCtion  between  what  is  doubtful  and  what  has  been  fully 
proved.  By  thefe  means  this  part  of  the  queftion  can  be 
anfwered  in  a  fatisfaCtory  manner,  though  the  branch  of 
natural  hiftory  to  w^hich  it  belongs  may  not  be  enriched 
with  new  difeoveries. 

The  candidates  are  requeued  to  turn  their  attention  to  the 
lateft  writers  on  this  fubjeCt,  in  which  many  hints  will  be 
found  to  direct  them  in  their  refearches,  fuch  as  F.  A.  Von 
Humboldt’s  Aphorifms,  in  regard  to  the  Chemical  Phyfiology 
of  Plants,  Leipfic  1794,  8vo. ;  and  C.  Gi  Rafn’s  Sketch  of  a 
Phyfiology  of  Plants,  Leipfic  1798,  8vo. 

The  anfwers  to  all  thefe  queftions  rauft  be  written  in 
Dutch,  French,  Englifh,  or  German,  but  not  in  German 
characters,  and  tranfmitted,  in  the  ufual  manner,  with  a 
fealed  note  containing  the  author’s  name,  to  Teyler’s  In  di¬ 
lute  at  Haarlem,  before  the  1  ft  of  April  1802,  that  the  prizes 
may  be  adjudged  on  the  ift  of  November  the  fame  year. 
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METEOROLOGY. 

T;  '  * 

H  E  following  curious  notice  has  lately  been  published  in 
qsne  of  the  foreign  journals  by  Sehweighaufer ; — u  A  prelate 
in  the  neighbourhood  of  Bale,  having  extended  in  his  garden 
an  iron  wire  of  confiderable  length  for  the  purpofe  of  fuf- 
pending  from  it  a  moveable  mark  to  fire  at,  obferved  that, 
during  variations  of  the  atmofphere,  which  modified  a  change- 
of  weather,  the  wire  emitted  a  ftronger  or  weaker  found,  ac¬ 
cording  to  the  nature  of  thefe  changes.  He  communicated 
this  observation  to  Mr.  Haas,  who  had  come  to  fee  him,  and 
who,  on  his  return  to  Bale,  having  caufed  a  fimilar  wire  to 
be  extended  in  his  garden,  obferved  the  fame  phenomenon. 
Some  time  after,  the  celebrated  Volta,  when  on  a  vifit  to 
Haas,  faw  this  new  kind  of  barometer,  and,  in  order  to  af- 
certain  the  nature  of  the  meteoric  humming  it  emitted,  ex¬ 
tended  wires  of  different  metals  in  different  directions ;  but 
found  that  no  vibration  took  place,  except  in  regard  to  thofe 

wires 
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Wires  extended  in  the  di  reel  ion  of  the  meridian.  'Volta,  in 
eonifeqnence  of  this  peculiarity,  aferibed  the  phenomenon  to 
the  magnetic  fluid,  and  fpeaks  of  it  in  his  works.  I  do  not, 
however,  know  that  this  new  effeft  of  a  fluid  fo  universally 
di  flu-fed  has  been  fufficiently  examined. 

(C  Mr.  Haas  jun.  informed  me  that  the  wires  ought  at  lead 
to  be  a  hundred  feet  in  length  (thofe  of  his  father  were  about 
three  hundred),  and  that  they  rnuft  be  A  retched  as  much  as 
poflihle:  they  do  not  found  till  they  have  been  expofed  to  the 
air  for  Several-  weeks.  Mr.  Haas  fen.  had  extended,  for  fome 
time,  fourteen,  of  different  fizes,  which  emitted  fome times 
very  agreeable  founds/* 

Humboldt  at  Caraccas,  in  South  America,  has  made  fome 
intereflmg  observations  on  the  motion  of  the  barometer  near 
the  equator.  u  I  have  read,”  fays  he,  “  in  the  Tranfaclions 
of  the  Bengal  Society,  that  the  barometer  rifes  and  falls  there 
regularly  every  twenty-four  hours.  Here,  in  South  America, 
its  motion  is  more  aftonilhing.  There  are  four  at  mo  Spherical 
tides  every  twenty-four  hours,  which  depend  only  on  the 
attraction  of  tbe  fun.  The  mercury  falls  from  9  o’clock  in 
the  morning  till  4  o’clock  in  the  evening.  It  rifes  from  4  till 
jt  o'clock  ;  it  falls  from  11  o’clock  till  half  paft  4  in  the 
morning ;  it  reafeends  from  that  time  till  9  o'clock  :  neither 
winds,  {forms,  nor  earthquakes,  have  any  influence  on  this 
&otion/>  This  fadl  goes  a  great  way  towards  proving  the 
general  truth  of  Mr.  Howard’s  theory,  given  in  the  Philo- 
Ibphical  Magazine,  Vol.  VII* 

GASEOUS  OXYD  OF  CARBON. 

This  name  is  given,  by  Mr.  Cruickfhank,  of  Woolwich, 
to  the  inflammable  gas  liberated  from  a  mixture  of  forge  Teales 
of  iron  and  charcoal,  the  production  of  which  has  been  held 
by  Dr.  Prieftley  as  a  proof  of  the  truth  of  the  phlogiftic  theory, 
as  water  could  not  be  fuppofed  prefent  to  aflifl:  in  producing 
the  gas  by  being  decompofed. 

If  Scales  of  iron  and  charcoal,  both  previoufly  ignited  to 
drive  off  every  kind  of  moifture,  be  introduced  into  a  coated 
ghtfs  retort,  or  into  an  iron  one,  and  die  retort  be  expofed, 

connected 
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aepnne<5tcd  with  a  pneumatic  apparatus,  to  a  red  heat,  a  quan¬ 
tity  ot  a  gas  comes  over  which  burns  in  a  manner  fimilar  to 
-the.  hydrocarbonats.  It  confifts  of  about  one  part  of  car¬ 
bonic  acid  and  fix  parts  of  a  fpecics  of  inflammable  gas  which 
Dr.  Prieftley  confiders  as  a  fpecics  of  hydrocarbonat. 

A  jmixture  of  o-rav  oxyd  of  iron  (forge- fcales)  and  carbonat 
»f  barytes  by  fimilar  treatment  gives  alfo  an  inflammable  gas, 
which  Mr,  Cruiekfhank  finds  to  confift  of  carbonic  acid  e-as 
2 1  parts,  and  gafeous  oxyd  of  carbon  one  part. 

Mr.  Cruiekfhank  obtained  a  fimilar  gas  from  mixtures  of 
charcoal  and  fublimed  oxyd  of  zinc,  red  oxyd  of  copper,  li¬ 
tharge,  manganefe ;  and  concludes,,  that  all  metallic  ox  yds 
capable  of  enduring  a  red  heat,  being  treated  with  charcoal, 
will  yield  not  only  carbonic  acid  but  a  fpecics  of  inflammable 
gas  that  the  oxyds  which  retain  their  oxygen  mod  ob In¬ 
nately  yield  moll  inflammable  gas,  and  thole  which  part  with 
it  readily  molt  carbonic  acid.  The  latter  comes  over  chiefly 
at  the  beginning,  and  the  inflammable  gas  towards  the  conclu- 
Con  of  the  procefs. 

Mr.  Cruicklhank,  having  repeatedly  walked  this  inflam¬ 
mable  air  with  lime  water  to  leparate  the  carbonic  acid,  found 
it  to  be  only  a  very  little  lighter  than  common  air,  that  is  to 
fay,  in  the  proportion  of  about  22  to  23  the. common  hydro¬ 
carbonats  are  not  more  than  half  that  weight.  Having  en- 
deavoured  to  eftimate  the  quantity  of  pure  oxygen  necelfary 
to  faturate  it,  after  feveral  trials  he  found  that  four  meafure,* 
of  it  and  two  of  oxygen,  exploded  in  a  firong  glafs  jar  over 
mercury  by  means  of  the  eleHric  fpark,  were  reduced  to  3 
which  by  agitation  with  lime  water  were  proved  to  be  car¬ 
bonic  acid,  except  about  -iof  a  meafure  which,  by  the  nitrous 
telt,  was  pure  oxygen  :  hence  it  would  appear  that  eight 
meafures  of  the  gas  require  3  \  meafures  of  pure  oxygen  gas 
to  faturate  them,  and  produce  by  their  combination  fix  mca- 
fures  of  carbonic  acid  gas*  with  a  little  water.  Six  meafures 
of  carbonic  acid  gas  require  for  their  piodudlion  at  leafi  feveiy 
meafures  of  pure  oxygen  inftead  of  3  \9  the  quantity  made  ufe 

*  Hydro-carbonats  mixed  with  oxygen  and  exploded,  are  increased  in, 
volum-e  inftead  of  being  dimiajihed,  is  the  cafe  with  this  gafepus  oxyd. 
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of  in  the  prefent  cafe ;  and  therefore  Mr.  Cruickfhank  infers^ 
with  juftice,  that  the  other  3 1  mud  have  been  originally  com¬ 
bined  with  the  gas,  conftituting  it  a  gafeous  oxyd;  and  hence 
it  appears  that  this  gas  bears  the  fame  relation  to  carbonie 
acid,  that  nitrous  gas  does  to  the  nitrous  acid. 

This  gafeous  oxyd  feems  to  owe  its  origin  to  a  decompofi- 
tion  of  carbonic  acid  at  a  high  temperature;  for  it  may  be 
obtained  from  a  mixture  of  iron  filings  and  carbonat  of  lime 
inflead  of  gray  oxyd  and  charcoal*  and  in  more  abundance^ 
Twenty  parts  of  the  gas  fo  obtained,  freed  from  carbonic  acid, 
mixed  with  eight  parts  of  oxygen,  and  fired  over  mercury  by 
the  eleCtric  fpark,  the  whole  was  reduced  to  18  or  19  parts, 
which  were  found  to  be  carbonic  acid,  being  totally  abforbed 
by  lime  water ;  it  contains  neither  water  nor  the  bafis  of 
water  r  that  obtained  by  means  of  charcoal  yields  water,  ow¬ 
ing  to  the  hydrogen  which  enters  more  or  lefs  into  the  corn- 
poll  t  ion  of  all  common  charcoal. 

None  of  the  known  hydrocarbonats  are  fknilar  in  their 
properties  to  the  gafeous  oxyds  of  carbon,  being  much  !ight<jj.~ 
and  yielding  a  far  lefs  proportion  of  carbonic  acid  when  com¬ 
bined  with  oxygen.  They  conlill  of  carbonic  acid  united 
with  cr  held  in  folution  by  hydrogen ;  but  the  gafeous  oxyds. 
$re  nothing  but  carbon  united  with  or  held  in  folution  by 
Oxygen,  and  rendered  gafeous  by  caloric.  In  their  production 
from  a  metallic  oxyd  the  metal  is  found  revived,  its  oxygen 
having  gone  into  the  compolition  of  the  gafeous  oxyd  and 
acid  ;  and  from  their  production  by  the  deeompofition  of  the 
fame  acid,  (as  when  chalk  and  iron  filings  are  employed)  it 
would  appear  that  carbonic  acid,  when  at  a  high  tempera¬ 
ture,  may  be  dccompofed  by  any  fixed  fubftance  which  has 
a  ftrong  affinity  for  oxygen.  Thus  the  objections  to- the  new 
fyftem  of  chemiftry  advanced  on  this  head  by  Dr.  Prieftlev 
feem  to  have  been  fufficiently  anfwered  by  Mr.  Cruickfhank; 
and  the  prefence  of  hydrogen  or  water  feems  by  no  means  nc- 
ceffiary  to  the  production  of  thefe  gafeous  oxvds  *. 

Thofe  who  with  to  perufe  a  full  account  of  Mr.  Cruickfhanfc/s  in- 
retelling  experiments  on  this  lubjeft,  are  referred  to  Mf.  Nicholfon  c 
Journal,  Vol.  V.  April  1801.. 
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J I.  Obferv atioris  on  Mofaic ,  and  the  mojl  celebrated 
Works  of  that  Kind,  both  antient  and  modern  *. 


1. VJLOSAIC  is  a  kind  of  painting  by  means  of  fmall  bits 
of  glafs,  ftone,  wood,  enamel,  and  other  fub (lances  of  dif¬ 
ferent  colour's,  cemented  to  fome  furface  bv  fome  fort  of 
maftic,  and  which  may  be  executed  in  fuch  perfection  that 
at  a  little  didance  a  common  cyeXvould  take  it  for  real  paint¬ 
ing.  The  common  name  mofaic  comes  from  the  Italian 
mufdico ,  derived  from  the  Greek  word  mufakion ,  ufed  in  the 
lower  ages  to  denote  thofe  kinds  of  works  called  in  Latin 
muji'vum. 

Though  this  kind  of  painting  was  very  common  among 
'the  antients,  Pliny  fpeaks  neither  of  works  in  mofaic  nor  of 
artifts  who  excrcifed  it.  We  cannot  judge,  therefore,  of  the 
inechanifm  of  the  art  but  from  the  manner  in  which  it  is 
executed  by  the  moderns,  and  from  the  antient  monuments 
of  this  kind  wnich  have  been  preferved.  To  conftrudl  works 
in  mofaic,  the  art  i  ft  fir  ft  forms  a  ground  of  flat  ftones,  bor¬ 
dered  with  bands  of  iron  and  fur  rounded  with  a  folid  rim  of 
ftone.  This  ground  is  covered  with  thick  maftic,  in  which 
the  coloured  pieces  of  glafs,  ftone,  &c.  are  implanted  accord¬ 
ing  to  the  defign  traced  out  on  the  ground ;  and  during  his 
labour  the  artift  has  before  him  the  painting  he  intends  to 
copy.  This  maftic  acquires  the  hardnefs  of  ftone,  and  when 
the  whole  has  fufficient  comfiftence  it  is  polifhed  in  the  fame 
manner  as  glafs.  As  the  fplendour,  however,  which  mofaic 
then  acquires  prevents  the  defign  from  being  accurately  di- 
ftinguifhed,  large  works  intended  to  be  viewed  at  a  diftance, 
fuch  as  thofe  placed  in  ceilings,  cupolas,  &c.  are  not  pclifhed. 
The  art  has  been  difeovered  of  giving  to  the  colour  of  the 
glafs  as  many  different  (hades  as  are  neceffary  for  executing 
paintings  of  every  kind.  The  artift  in  mofaic,  while  at  work, 
has  the  pieces  of  glafs,  marble,  8tc.  ranged  in  cafes  according 
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to  their  different  (hades,  like  a  printer’s  types.  The  art  of 
making  mofaics  in  relief  is  faid  to  have  been  invented,  leverM 
years  ago,  by  Pompeo  Savini,  of  Llrbirto.  Archenholz,  in  his 
Picture  of  Italy,  affects,  however,  that  no  work  of  importance 
was  ever  executed  according  to  tlris  method.  Some  have  alfo 
tried  to  faw  through  mofaic  works  in  a  tranfverfal  direction, 
in  order  to  multiply  them.  According  to  Bjornftahl,  in  the 
iecond  volume  of  his  Travels,  Pompeo  Savini  was  the  fil'd 
perfon  who  tried  this  method  at  Rome.  It  appears  that 
pavements  in  coarfe  mofaic,  executed  among  the  anticnts, 
were  not  made  at  the  fame  period  as  thole  of  more  delicate 
workmanfhip.  The  place  where  it  was  neceffary  to  implant 
the  mofaics  were  in  the  former  left  more  delicately  termi- 
nated.  Thus  at  Herculaneum,  according  to  Winkelman, 
there  was  found,  in  the  middle  of  a  coarfe  mofaic  pavement/ 
a  portion  of  mofaic  of  more  delicate  workmanfhip,  which  did 
not  adhere  to  the  reft,  and  which  only  had  a  relation  to  it. 

It  appears  that  the  origin  of  mofaic  ought  to  be  aferibed  to 
the  different  compofitions  of  hard  fton-es  employed  by  the 
orientals  as  ornament,  and  of  which  we  find  a  linking  ex¬ 
ample  in  the  ornaments  of  the  high-pried  among  the  Jews'. 
It  is  obferved  in  general  that  all  nations  among  whom  civil- 
ifation  has  made  little  progrefs  are  fond  of  iplendid  and  varie¬ 
gated  colours :  we  find,  therefore,  that  mofaic  was  in  great 
efteem  during  the  firft  centuries  of  the  French  monarchy, 
as  is  proved  bv  the  mofaics  with  which  Clovis  caufed  the 
church  of  St.  Peter  and  St.  Paul,  at  prefect  that  of  Sainte- 
Genevieve,  and  the  tomb  of  Fredegonda,  to  be  ornamented  $ 
and  hence  it  became  ufual  to-  cover  furfaces  with  coloured 
bodies  according  as  their  figures  permitted  them-  to  be  joined,- 
and  to  ornament  buildings,  pavements,,  ceilings’*  <kc.  with 
ftones  of  different  colours.  It  is  probable  that  the  Perfians, 
Babylonians,  and  other  people  of  the  Fad,  whofe  countries 
abounded  with  hard  ftones,  were  acquainted  with  tins  kind 
of  embelliflmient.  They  difplayed  a  confiderabl.e  degree  of 
ingenuity  in  executing  flowers,  animals,  8c c.  by  the  corn- 
bination  of  pieces  of  done  of  different  colours  :  this  was  the 
extent  of  their  art ;  but  it  was  the  Greeks  who  introduced 
into  this  procefs  that  tafte  and  perfection  which  entitle  it  to 

the 
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the  appellation  of  an  art.  Thefe  people,  indeed,  found  means 
to  manage  the  fhades  with  fo  much  dexterity,  and  to  give  to 
the  figures  and  groups  which  they  executed  fuch  order  and 
harmony,  that  at  a  didance  they  refembled  paintings. 

This  art  was  conveyed  from  the  Greeks  to  the  Romans. 
iSvlla  was  the  fird  among  the  latter  who  caufed  to  be  exe¬ 
cuted  in  the  temple  of  Fortune  at  Praenefte,  at  prefent  called 
Paladfrina,  a  mofaic,  great  part  of  which  (till  exids.  At 
lird  the  pavements  of  buildings  only  were  ornamented  in 
this  manner,  but  afterwards  walls  and  arched  ceilings. 
Portable  floors  for  the  tents  of  princes  and  the  commanders, 
of  armies,  in  order  to  guard  againd  moifture,  were  orna- 
mented  alfo  in  the  fame  manner.  The  invention  of  coloured 
glafs  gave  to  this  art  a  greater  degree  of  perfection.  This 
material,  in  particular,  was  employed  in  the  time  of  Ali¬ 
gn  ft  us.  But  pieces  of  glafs  or  marble  were  dill  of  too  large 
flze  to  admit  of  the  fhades  being  properly  blended,  and  com 
fequently  of  giving  the  natural  colour  to  the  objects.  Under 
Claudius  the  Romans  began  to  colour  marble,  and  under 
Nero  to  give  it  fpots  by  an  artificial  procefs. 

Tn  the  fifth  century,  when  the  arts  were  expelled  from 
Italy  by  the  invafions  of  the  barbarians,  mofaic  painting  and 
fculpture  were  prefer ved  much  longer  among  the  Greeks  of 
Byzantium  for  ornamenting  the  altars  and  utenfils  of  the 
church.  Mofaic,  however,  lod  at  Condanti nopie,  as  the 
other  arts  did,  that  character  of  elevation  which  charaCterifes 
the  monuments  of  Grecian  art:  befides,  works  of  this  kind 
were  executed  with  pearls  and  precious  dones,  whereas  the 
antient  Greeks  preferred  marble  for  mofaic.  Towards  the 
end  of  the  1.3th  century  an  Italian,  named  Andrew  TailL 
learned  the  art  of  mofaic  from  one  Apollonius,  a  Greek, 
who  decorated  with  it  the  church  of  St.  Mark,  at  Venice, 
where  an  excellent  pavement  by  him  is  dill  to  be  feen.  But 
111  general  thefe  works  want  detign,  are  in  a  bad  tade,  and, 
befides,  have  a  bad  colour.  Since  that  period  this  art  ha* 
been  carried  to  a  high  degree  of  perfection  m  Italy.  Pope 
Clement  VIII.  contributed  greatly  to  this  improvement  m 
the  17th  century,  by  caudng  ail  the  interior  part  of  the  cupola 
of  the  church  of  St.  Peter  to  be  ornamented  with  mofaic. 

,  Q  o  2  Among 
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Among  the  ar lifts  employed  for  this  purpofe  the  moft  cliftin,- 
guiftied  were  Paul  Rofietti  and  Francis  Zucchi.  Thefe  orna¬ 
ments  were  finifhed  in  1603.  Tn  the  fame  century  John 
Baptift  Calandra,  of  Vercelli,  in  Piedmont,  who  was  born 
in  1586  and  died  in  1644,  invented  a  new  maftic,  which 
greatly  contributed  to  bringing  the  art  to  perfection.  During 
fourteen  years  he  executed  mofaics  for  the  church  of  Saint 
Peter  at  Home,  and  particularly  the  figures  of  the  four  fa¬ 
thers  of  the  church  in  the  cupola,  after  paintings  by  Lan- 
franchi,  Sacchi,  Romanelli,  and  Pellegrini.  He  copied  alftx 
the  picture  of  the  archangel  Michael,  by  Jofeph  Cefari;  but 
he  gave,  it  too  fine  a  polifh,  fo  that  it  has  too  much  reflection. 
Afterwards  various  artifts  in  mofaic  endeavoured  to  give  faith¬ 
ful  copies  of  the  fineft  paintings  ;  fuch  as  that  of  the  martyr¬ 
dom  of  St.  Petrouilla,  by  Guerchin,  in  the  church  of  St.  Peter 
at  Home;  the  death- bed  communion  of  St.  Jerome,  byDo- 
meniquin,  formerly  in  the  church  of  Santo  Girolamo  della 
Carita  at  Rome,  but  now  in  the  Mufaeum  of  the  Arts  at  Paris. 
Theperfon,  however,  who  carried  this  art  to  its  higheft  degree 
of  perfection  was  Peter  Paul  de  Chriftophoris,  who  founded 
at  Rome  a  fchool  of  mofaic  in  the  commencement  of  the 
1 8th  century.  He  formed  feveral  diftinguifhed  pupils,  among 
whom  were  Brughio,  Conti,  Coccei,  Fattori,  Goffone,  and 
Qttaviano.  Alexis  Matthioli  found  out,  in  7730,  the  art  of 
making  glafs  of  a  bright  red  colour.  In  modern  times  mo- 
faic  has  been  diftinguifhed  into  two  kinds  :  that  of  Rome,  in 
which  ftones  of  a  very  fin  all  fize  are  employed,  which  gives 
to  works  more  delicacy  and  variety,  and  admits  the  execution 
of  great  hiftorical  paintings.  In  this  manner  the  moft  beau¬ 
tiful  paintings  of  Raphael  have  been  copied,  and  Clement  VIII. 
caufcd  the  cupola  of  the  church  of  St.  Peter  to  be  decorated 
with  mofaic  of  the  fame  kind.  His  fucceft’ors  continued  to 
caufe  other  paintings,  both  in  oil  and  in  frefco,  to  be  copied. 
According  to  Bjornftahl,  the  number  of  (hades  found  in 
thefe  mofaics  fometimes  exceeds  10,000.  In  the  palace 
Borghefe  at  Rome  there  are  fix  beautiful  mofaics,  one  of 
which  reprcfents  Orpheus  furroundetl  by  animals:  it  is  faid 
to  be  compofed  of  9000  pieces.  The  mofaic  of  Florence, 
called  by  the  Italians  commejfo ,  is  executed  with  larger  ftones, 

'  »  and 


Oh fer nations  on  Mofaic,  294, 

and-  is  employed  for  copying  paintings  of  lefs  fize,  The  held 
works  of  this  kind  are  in  the  chapel  of  the  grand  duke  at 
Florence.  Several  beautiful  mofaics  of  this  kind  are  now  in 
the  Mufeum  of  the  Arts  at  Paris. 

’  V 

One  of  the  greateft  advantages  of  mofaic  is  its  refinance  to 
every  tiling  that  generally  alters  the  beauty  of  fine  paintings, 
and  the  facility  with  which  it  may  he  cleaned,  bv  pi  vino;  it 
a  new  poiifii  without  any  danger  of  deftroving  the  colours. 
As  inolaie,  however,  can  be  executed  only  in  a  flow  manner, 
and  as  it  requires  confiderable  expeufe,  it  never  can  be 
brought  into  fuch  general  ufe  as  painting;  it  would  never 
even  have  attained  at  Rome  and  Florence  to  that  degree  of 
perfection  to  which  it  was  carried,  had  not  the  governments 
of  thefe  two  countries  defrayed  the  expenfes. 

In  modern  times  very  beautiful  mofaics  in  wood,  known 
in  England  by  the  name  of  inlaying ,  in  France  by  that  of 
marqueteruy  and  in  Italy  under,  that  of  taufia  or  tarfia ,  have 
been  executed  in  different  countries.  Philip  Brunelefchi  and 
John  de  Vanone  at  Florence,  who  lived  in.  the  15th  century; 
John  Marc,  of  Blois,  who  worked  for  the  king  of  France ; 
and  Melchior  Rummer,  who  refided  near  Heidelberg;,  did in- 
guifhed  thcmfelves  mod  in  the  execution  of  this  fort  of  mo¬ 
faic.  Shell- work  may  be  confidcred  alfo  as  a  kind  of  mofaic. 
In  one  of  the  groves  of  Yerlailles  there  is  a  maker- piece  of 
this  kind.  BonavRa  Blank,  director  of  the  cabinet  of  natural 
h  i  dory  at  Wurzbourg,  is  the  inventor  of  a  new  kind  of  mofaic, 
in  which  nothing  is  employed  but  different  forts  of  mofs,  and 
has  been  able  to  execute,  with  the  greeted  fidelity,  landfcapes, 
marine  views,  volcanoes,  ruins,  and  buildings.  The  beau¬ 
tiful  collection  of  tbps  art-id  has  been  exhibited  in  four  halls 
of  the  caftle  of  Wurzhourg  fince  ',794,  the  period  when  it 
was  purchafed  by  the  bithop. 

The  mod  beautiful  mofaics  preferred  in  the  pavements  or 
on  the  walls  of  antient  buildings  are  :  id,  That  found  in  the 
pavement  of  a  chamber  of  the  villa  Hadriaiyi,  near  Tivoli ; 
it  represents  a  vafe  filled  with  water,  on  the  edge  of  which  are 
four  pigeons,  one  of  them  in  the  attitude  of  drinking.  The 
preat  merit  of  this  work  confids  chiefly  in  its  being  compofed 
of  frnall  (tones,  while  in  all  the  other  mofaics  paltes  of  glafs 
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arc  employed  to  obtain  thofe  lhades  of  colours  which  do  not 
cxift  in  ftones.  It  belonged  formerly  to  cardinal  Furietti.  It 
was  purchafed,  together  with  fonie  centaurs,  for  the  fum  of 
13,000  foudi,  by  Clement  XIII.  who  caufed  it  to  be  placed 
In  the  Capitol.  Furietti  thought  it  to  be  the  mofaic  of  Per- 
camus  mentioned  by  Pliny:  but  Winkelman  has  fhown  the 
falfity  of  this  opinion.  'Phis  mofaic  is  commonly  known 
under  the  name  of  the  four  pigeons,  or  the  mofaic  of  the 
Capitol.  It  has  been  copied  a  great  number  of  times,  on  a 
final!  fcale,  for  liiufF-boxes  and  medallions. — 2d,  The  mofaic 
executed  by  the  qrder  of  Sylla  in  the  temple  of  Fortune  at 
Prsenefte,  at  prefent  Palaeftrina.  it  was  firlt  publifhed  by 
Kircher,  Montfaucon,  and  Shaw  5  and  afterwards  bv  the 
abbe  Barthelemy,  who  made  it  the  fubjecl  of  a  particular 
memoir,  in  which  he  eilablifoes,  that  the  fubjedf  it  reprefents 
is  the  expedition  of  Alexander  to  Egypt.  Winkelman  con¬ 
sidered  it  as  Menelaus  and  Helen  in  Egypt.  Count  Caylus 
alfo  publifhed  an  engraving  of  it  in  the  fame  colours  as  the 
original.  This  mofaic,  remarkable  in  particular  for  the  light 
which  it  throws  on  the  natural  and  local  hiftory  of  Egypt,  is 
at  prefent  at  the  leat  of  the  Barberini  family,  built  on  the 
mountain  where  formerly  hood  the  temple  of  Fortune,  and 
at  the  bottom  of  which  is  Palaeftrina.  It  is  commonly 
known  under  the  name  of  the  mofaic  of  Pula  jinn  a. — 3d,  In 
the  pavement  of  the  fame  temple  there  was  alfo  found  an¬ 
other  mofaic,  of  lefs  fize,  hut  of  workmanlhip  much  more 
elegant  than  the  former:  it  is  at  prefent  in  the  Barberini 
palace  at  Rome.  It  reprefents  the  rape  of  Europa.  The 
upper  part  exhibits  the  fea-lhore,  on  which  are  obferved  the 
companions  of  that  princefs,  and  Agenor  her  father.  The 
fame  fubjecl  is  reprefented  on  a  mofaic  engraved  bv  the  care 
of  the  prelate  Calali. — 4th,  In  the  villa  Albani  there  is  a 
beautiful  mofaic,  which  was  found  in  the  territory  of  Ur- 
bino,  and  which  reprefents  a  fchool  of  philofophers. — 5th, 
A  mofaic  reprefenting  the  hiftory  of  Hefione,  the  daughter  of 
Priam,  expofed  on  a  rock  to  a  monlter,  and  delivered  by 
Hercules,  who  gave  her  in  marriage  to  Ins  friend  Telamon, 
was  difeovered  about  the  year  ?“6 2.  According  to  U’inkeU 
man,  the  workman! tun  lias  as  great  beaut v  ami  dehcac\  as 


Obf creations  on  Mofaic.  295 

mat  6f  the  pigeons  of  Furietti. — 6th,  A  mofaic,  two  palms 
in  height,  was  found  in  a  villa  near  Pompeii  (perhaps  that 
of  the  emperor  Claudius),  in  the  month  of  April  1763.  It 
reprefents  three  females  with  comic  mafks,  who  play  on  dif¬ 
ferent  inftruments  :  near  them  is  a  child,  who  plays  on  a 
flute.  Winkelman  (ays  that  the  workmanfhip  of  this  piece 
is  fo  delicate  that  a  magnifying  glafs  is  necefiarv  to  diftjnguifh 
it.  The  name  of  the  artifl,  D'io'fco rides  of  SamoS,  is  infcribed 
on  it  in  Greek  letters.-— 7th,  Another  mofaic  of  the  fame 
firtfft,  and  of  workmanfhip  equally  delicate,  was  dug  up  in 
the  prefence  of  Winkelman  in  the  month  of  February  1764. 
It  alfo  reprefents  three  females  with  comic  mafks,  and  a 
child  wrapped  up  in  a  mantle  which  has  no  mafk. — 8th,  A 
mofaic  pavement  twentv-feven  palms  in  length  and  twenty- 
five  in  breadth  was  difeovered  at  Pramefte  ini  1766.  The 
defign  of  it  was  lent,  to  Rome  at  the  time  when  Winkelman 
was  employed  in  explaining  that  of  Sylla  found  at  Prrenefte; 
The  fubject  of  it  is  not  known,  nor  do  we  know  whether  it  has 
been  engraved  and  explained,  or  to  what  place  it  was  carried,; 
— 9th,  An  antique  mofaic  dug  up  at  Rome  in  1769  5  another 
with  flowers,  from  the  villa. ITadriani ;  and  a  modern  mofaic* 
reprefenting  St.  Peter  and  the  Virgin,  are  to  be  feen  at  Man- 
heim. —  ioth,  BartolPs  work  on  the  tombs  of  the  antient 
Romans  and  Etrufcans,-  reprinted  in  the  twelfth  volume  of 
the  Thi  faurus  Antiqvitaium  Greecarum  of  Gronovius,  com 
tains. feveral  engravings  of  antient  pavements  with  mofaics, 
viz.  figs.  14,  17,  and  18,  of  the  tombs  of  the  villa  Corfini; 
fig.  110  exhibits  a  beautiful  mofaic  reprefenting  Ganymede 
feeding  the  eagle  of  Jupiter  :  it  was  taken  from  the  catacombs 
of  St.  Sebaftian.  The  iirfl  volume  of  the  Lucerna;  Sepulchra- 
les  of  Bartoli  and  Bellori  contains  alfo  an  antique  pavement 
in  mofaic  from  the  tombs  of  the  villa  Corfini.  It  repreients, 
fimidft  feveral  other  figures  and  ornaments,  four  naked  mimic 
dancers  of  that  kind  who  preceded  the  funerals  of  difiinguifhed 
perfonages  among  the  antients.- — nth,  Three  pavements  in 
mofaic,  one  of  which  reprefents  a  comic  feene  furrounded 
by  theatrical  mafks,  flowers,  birds,  helmets,  &c. ;  the  fecond, 
Thefeus  and  the  Minotaur;  and  the  third,  the  combat  of 
Eutellus  and  Dares,  were  difeovered,  in  1790,  without  the 
fj  walls- 
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walls  of  Aix,  in  the  place  occupied  by  the  antient  city  in  the 
time  of  the  Romans.  Thefe  mofaics,  the  deftruffion  of  which 
\Saint-Vincens  could  not  prevent,  were  engraved  by  the  care 
of  his  fon,  and  publifhdd  in  the  Biographical  Notice  which 
the  latter  gave  of  his  learned  father.  He  could  procure  only 
tome  interefti'ny  fragments  of  them,  which  he  affixed  on  the 
walls  of  his  cabinet.  Several  other  mofaics  were  found  at 
Aix,  which  have  been  engraved  in  the  hi  dory  of  that  city  By 
Menard.  One  of  them  represents  a  female  with  a  dog  and  a 
flambeau  :  the  female  has  a  meat  refemblance  to  the  goddels 
Nehalermia  of  the  Gauls'.  Some  pavements  which  exhibit 
nothing  but  compartments  were  dug  up  alfo  at  Auxerre. 

During  the  fe arches  which  tire  prelate  Cazali  caufed  to 
be  made  at  Rome,  there  was  found  a  very  beautiful  mofaic 
pavement,  which  Contained  a  reprefentation  of  the  rape  of 
Europa  :  it  was  removed  to  his  houfe  to  ornament  the  floor 
of  his  apartment,  and  he  like  wife  had  it  engraved. 

The  pavements  in  the  Pio-Cfementitie  mu  lieu  m  are  orna- 
inented  with  feveral  beautiful  mofaics.  In  the  veflibule,  at 
the  top  of  the  flair  cafe,  there  is  one,  found  at  Ru  filled  la,,  near 
the.  antient  Tufculum,  which  reprefents  a  baft  of  Pallas  in 
the  middle  of  an  elegant  grotefque;  Another,  dug  up  at 
‘Otricoli,  ornaments  the  grand  roiundo  :  it  is  divided  into 
feveral  zones  intermixed  with  nireanders,  large  compart¬ 
ments  containing;  tritons,  nereids,  and  combats  of  centaurs, 
who  have  in  the  middle  of  them  a  buckler  covered  with 
fcales,  and  oh  Which  is  feen  the  Go  r  yon.  This  la  rye  mofaic 
is  fur  rounded  by  a  border  of  other  mofaics  white  and  black, 
among  which  is  diflinguiflied  the  adventure  of  Ulyfles  and 
the  Svrcns.  In  an  off  a  yon  hail  clofe  to  this  rotuhdo  there 
is  feen  alfo  a  beautiful  grotefque  of  mofaic  with  a  Medufa  iti 
the  middle,  found  in  one  of  the. vaults  of  the  palace  Caetani 
on  the  Efquiline  hill.  Several  other  mofaics,  representing 
-animals  and  articles  of  proviflon,  are  observed  alfo  in  othef 
halls. 

.In  the  mufeum  of  the  Auguflines  there  is  a  Angular  mo¬ 
faic,  executed  in  the  fixth  century.  It  is  the  tomb  of  Ere- 
degoilda,  compofed  of  a  great  number  of  fmall  flones  broken 
and  pounded  in  a  mortar,  like  thofe  coloured  grains  with 

which 
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which  confections  are  befprinkled.  The  whole  is  inclofed 
in  a  kind  of  filigrane  of  copper,  forming  a  rude  defigm 
Dufournv  poflefifes  a  work  of  the  Lower  Empire  executed 
with  cubes  of  enamelled  copper. 

The  Italians  at  prefent  often  employ  antique  mofaics  to  or¬ 
nament  the  floors  of  their  apartments ;  and  they  make  ufe  of  a 
very  ingenious  procefs,  before  they  remove  the  mofaic,  for  fixing 
with  cement  the  fmall  cubes  which  compofe  it  5  alfo  for  de¬ 
taching  it  from  the  place  which  it  occupies,  arid  for  clepofit- 
ing  it  in  a  new  one.  They  cut  it  into  portions,  fix  them  on 
large  (heels -of  paper  called  perpetuo ,  furrounded  with  iron, 
which  they  number,  and  afterwards,  when  they  wifh  to  make 
ufe  of  them,  they  place  the  pieces  on  the  floor  according  to 
the  numbers;  and  thefe  portions,  when  joined,  form  a  whole 
as  fmooth  as  it  was  before  the  mofaic  was  difplaced. 

The  principal  works  which  treat  of  the  theory  aiid  prac¬ 
tice  of  mofaic  are  the  following: — L  Ciampini,  On  the 
Mofaics  of  Temples  and  other  Buildings :  Rom.  1690;  fob 
2  vols.  Befides  the  mofaics,  the  engravings  of  this  work 
reprefent  alfo  the  temples  conftructed  rill  the  time  of  Con* 
Rantine  the  Great. — J.  Alex.  Furietti,  On  Mofaics  :  Horn, 
1752;  qto.  with  plates.  An  extract  from  thefe  two  Latin 
works  has  been  publiflied  in  French  under  the  title,  Effai 
fur  la  Feinture  en  Mofdique ,  par  M.  De  Vielle  :  Buonarottt 
has  alfo  fpoken  of  them  in  his  Obfervations  on  the  antient 
Glafs  :  Florence  1716 ;  qto.  A  differtation  on  this  fubjedt, 
by  G.  Piacenza,  may  be  found  in  the  firfl  volume  of  his  edi¬ 
tion  of  Notizte  del  Prof  effort  del  Difegno  da  Cimahue:  Tor. 
1768  ;  qto.  Fougeroux  de  Randeroix  gives  a  Trade  fur  la 
Eabrique  des  Mofiiques ,  at  the  end  of  his  Recherches  fur  les 
Ruines  d' Herculaneum  :  Paris  1 7  7  0  >  8vo.  Count  Caylus 
fpeaks  of  them  in  his  Effai  fur  la  Maniere  de  Peindre  en 
Mar  ire ,  in  the  Memoirs  of  the  Academy  of  Infcriptions, 
Vol.  XXIX.  In  the  laft  place,  M.  Gurlitt  has  given  a  par^ 
ticular  differtation  on  mofaic. 

The  works  which  contain  defcriptions  and  explanations  of 
the  moft  curious  antique  mofaics  are  :  Opus  Mujvoum  erutwn 
ex  Ruderibus  Viilee  Hadriani :  Flor.  1779.  The  defigns  are 
by  C.  Savorelli,  and  the  engravings  by  Capellani.  This 
Vol,  IX.  P  p  mofaie 
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mofaic  reprefents  a  hunting  party.  Obfervations  fur  la  Mo~ 
f dique  des  Anciens ,  a  VQccaJion  de  quelques  Tableaux  en 
Mofa'ique  qui  je  trouvent  a  la  Galerie  des  Peintres  de  !  Elec - 
tcur  Palatin,  par  M.  I ’Abbe  Haefflin,  in  the  Comment,  Hijlor, 
Academiee  Theodoro-Palatince *  Vol.V.  No.  3,  p.  89:  Man- 
heim  1783  ;  4to.  M.  Ilaefflin  compares  mofaic  in  glafs  and 
in  (lone  with  the  paintings  executed  by  means  of  the  feathers 
of  birds  by  the  Americans  :  Explication  de  la  Mofaique  dc 
Palaflrine ;  par  M.  l’Abbe  Barthelemy*  Paris  17605  4to. 
And  in  the  Memoirs  of  the  Academy  of  Infcriptions, 
Vol.  XXX.  Kircher  in  his  Latium ,  and  Montfaucon  in 
the  fourth  volume  of  his  Supplement  de  V Antiquite  Expliquee , 
had  before  attempted  to  give  an  explanation  of  this  mofaic  : 
OJJervationi  di  Ennio-Quirino  Vif conti ,  fu  due  Muf dichi 
antichi  ifloriati :  Parm.  1788;  4to.  Thefe  two  mofaics, 
which*  according  to  Vifconti*  relate  to  pyromancy*  were 
found*  in  1788*  in  the  Campagna  di  Roma.  They  are  now 
in  the  collection  of  the  chevalier  Azzara ;  Defcription  de  la 
Mofaique  trouvce  a  Seville *  et  public e  par  Ordre  du  Rot 
d’Ejpagnc.  Alexander  Laborde  is  about  to  publifh  a  de¬ 
fcription  of  nine  mofaics  found  in  Spain. 


XXXVII.  On  the  Improvement  of  Time-Keepers .  By  David 
Rittenhouse,  LL.D.  Prejident  of  the  American  Phi - 
lofophical  Society 

THE  invention  and  conftruction  of  time-keepers  may 
be  reckoned  among  the  moll  fuccefsful  exertions  of  human 
genius.  Pendulum  clocks  efpeeially  have  been  made  to 
meafure  time  with  aftonifhing  accuracy  5  and  if  there  are 
llill  fome  caufes  of  inequality  in  their  motions,  the  united 
efforts  of  mechanifm*  philofophy*  and  mathematics,  will 
probably  in  time  remove  them. 

The  laft  and  lead  of  thofe  caufes*  which'  perhaps  mav  be 
worthy  of  notice  when  all  others  of  more  importance  are  re¬ 
moved*  is  that  riling  from  unequal  denfity  of  the  air,  which 
by  varying  the  adual  weight  of  the  pendulum  will  accelerate 

*  From  the  Tranjaftions  of  the  American  Phi  lofophical  Society, 
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or  retard  its  motion.  The  efle6ls  arifino;  from  this  caufe  will 
indeed  be  found  very  fmall ;  for,  if  we  fuppofe  the  greateft 
range  of  the  barometer  to  be  three  inches,  which  indicates 
a  change  of  denfity  in  the  air  of  above  one-tenth  of  the 
whole;  and  fuppofing  lead,  of  which  pendulums  are  gene¬ 
rally  made,  to  be  8,800  times  heavier  than  air,  the  varia¬ 
tions  of  the  a6tual  weight  of  a  pendulum  may  be  1- 88000th 
part  of  its  whole  weight,  and  confequently  the  change  in  its 
rate  of  going  i-i76oooth  part.  And,  as  there  are  86,400 
feconds  in  a  day,  the  clock  may  vary  in  its  rate  of  going, 
from  this  caufe,  about  half  a  fecond  in  24  hours.  Men¬ 
tioning  the  barometer,  feems  naturally  to  point  out  a  remedy 
for  this  caufe  of  irregularity  by  means  of  that  inftrument. 
But  my  defign  is  at  prefent  to  defcribe  a  very  different  and 
extremely  Ample  method,  which,  though  only  a  matter  of 
curioflty  at  prefent,  may  at  fome  future  time,  perhaps,  be 
found  ufeful ;  efpecially  as  the  variation  above  mentioned  is 
governed  folely  by  the  actual  denfity  of  the  furrounding  air, 
and  the  barometer  can  only  give  the  weight  of  an  entire  co¬ 
lumn,  which  does  not  ftri£tly  correfpond  with  the  denfity  of 
its  bafe ;  whereas  the  method  I  propofe  depends  on  the  real 
denfity  of  the  air  furrounding  the  pendulum,  and  nothing 
elfe. 

Let  AB  (Plate  VII.  fig.  1.)  be  a  pendulum  vibrating  on 
the  point  A,  and  removed  from  the  perpendicular  line  DE. 
Let  the  inflexible  rod  be  continued  from  BA  to  C,  and  let 
a  body  C,  of  equal  dimenfions  with  the  pendulum  B,  but 
hollow  and  light  as  poflible,  be  fixed  on  the  rod,  making 
AC  equal  to  AB.  Now  it  is'  evident  that  B  will  be  prefled 
upwards  by  a  force  equal  to  the  weight  of  its  bulk  in  air,  and 
its  defcent  retarded.  But  the  body  C  will  be  equally  prefled 
upwards,  and  confequently  the  motion  of  the  pendulum  to¬ 
wards  the  perpendicular  will  be  as  much  accelerated.  Thefe 
two  forces,  therefore,  will  deftroy  each  other,  and  the  pen¬ 
dulum  will  perform  its  vibrations  in  equal  times,  whether  the 
air  be  liHat  or  heavy,  denfe  or  rare. 

I  have,  for  greater  perfpicuity,  defcribed  the  moft  flmpl^ 
cafe,  but  perhaps  not  the  moft  eligible ;  for,  if  we  can  enlarge 
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the  vettel  or  body  C  in  any  proportion,  the  dittance  of  its 
centre  from  A  may  be  diminiflied  at  the  fame  rate. 

However  plaufible  the  above  mav  appear  in  theory,  no 
doubt  difficulties  will  occur  when  we  attempt  to  reduce  it 
into  practice.  But  I  an)  perfuaded  they  will  not  be  found 
infuperable. 

The  only  experiment  I  have  hitherto  made  on  this  fubjedf 
has  been  merely  to  fhow  that  a  pendulum  can  be  made  in 
this  manner  which  {hall  vibrate  quicker  in  a  denfe  medium 
than  in  one  more  rare,  contrary  to  what  takes  place  with 
common  pendulums. 

I  made  a  compound  pendulum,  on  the  principles  above 
mentioned,  qf  about  one  foot  in  its  whole  length.  This 
pendulum,  on  many  trials,  made  in  the  air  57  vibrations  in 
a  minute.  On  iminerfing  the  whole  in  water  it  made  59 
vibrations  in  the  fame  time,  ffiowing  evidently  that  its  mo¬ 
tion  was  quicker  in  fo  denfe  a  medium  as  water  than  in  the 
air.  When  the  lower  bob  or  pendulum  only  was  plunged 
in  wrater,  it  made  no  more  than  44  vibrations  in  a  minute ; 
the  remaining  15  being  folely  the  effedl  of  the  prefl'ure  of  the 
water  againft  the  upper  veffel  C. 


XXXVIII.  Defcription  of  a  new  invented  Steam-Engine, 
intended  to  give  Motion  to  Water-Wheels  in  Places  where 
there  is  no  Fall ,  and  hut  a  very  fmal\  Stream  or  Springs 
JBy  John  Nanc, arrow  *, 

A  ,  Plate  VII.  fig.  2.)  the  receiver,  which  may  be  made 
either  of  wood  or  iron.  - 

wooden  or  caftffiron  pipes,  for  conveying  the 
water  to  the  receiver,  and  theqce  to  the  penftock, 

C,  the  penftock  or  cittern, 

D,  the  water-wheel. 

E,  the  boiler,  which  may  be  either  iron  or  copper. 

E,  the  hot-well  for  fupplying  the  boiler  with  water. 

G,  G,  two  citterns  under  the  level  of  the  water,  in  which 
the  fmall  bores  B,B,  and  the  condenfer  are  contained. 

*  F  rom  the  Tranfaflions  of  the  American  Vhilofofhical  So  iety . 
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HHH,  the  furface  of  the  water  with  which  the  fteam- 
,engine  and  the. water- wheel  are  fupplied. 

a ,  a ,  the  fleam-pipe,  through  which  the  Hearn  is  con¬ 
veyed  from  the  boiler  to  the  receiver. 

by  the  feeding-pipe,  for  fupplying  the  boiler  with  hot  water. 

c,  c ,  Cy  c,  Cy  the  condenfing  apparatus. 

d,  dy  the  pipe  which  conveys  the  hot  water  from  the  con- 
denfer  to  the  hot  well. 

€y  Cyly  valves  fo r  admitting  and  excluding  the  water, 

ffy  the  injedtion-pipe,  and  g  the  injection -cock. 

hy  the  condenfer. 

It  does  not  appear  neceflary  to  fay  any  thing  here  on  the 
manner  in  which  this  machine  performs  its  operations  with¬ 
out  manual  affiflance,  as  the  method  of  opening  the  cocks, 
by  which  the  Hearn  is  admitted  into  the  receiver  and  con- 
denied,  has  been  already  well  defcribed  by  feveral  writers. 
But  it  will  be  neceflary  to  remark  that  the  receiver,  penHock, 
and  all  the  pipes,  mufi  be  previouHy  filled  before  any  water 
can  be  delivered  on  the  wheel ;  and  when  the  Hearn  in  the 
boiler  has  acquired  a  fufficient  Hrength,  the  valve  at  i  is 
opened,  and  the  Hearn  immediately  ruflies  from  the  boiler 
at  E  into  the  receiver  A;  the  water  defeends  through  the 
tubes  A  and  B,  and  afcends  through  the  valve  k,  and  the 
other  pipe  or  tube  B,  into  the  penHock  C.  This  part  of  the 
operation  being  performed,  and  the  valve  1  {hut,  that  at  /  is 
fuddenly  opened,  through  which  the  Hearn  ruflies  down  the 
condenfing-pipe  c,  and  in  its  paflage  meets  with  a  jet  of 
cold  water  from  the  injedfion-cock  g,  by  which  it  is  con- 
denfed.  A  vacuum  being  made  by  this  means  in  the  re¬ 
ceiver,  the  water  is  driven  up  to  fill  it  a  fecond  time  through 
the  valves  e ,  e ,  by  the  preflure  of  the  external  air,  when  the 
fleam-valve  at  1  is  again  opened,  and  the  operation  repeated 
for  any  length  of  time  the  machine  is  required  to  work. 

There  are  many  advantages  which  a  fleam-engine  on  this 
conflrudlion  poflefles  beyond  any  thing  of  the  kind  hitherto 
invented  5  a  few  of  which  I  (hall  beg  leave  to  enumerate, 

1.  It  is  fubjeft  to  little  or  no  fridtion. 

2.  It  may  be  eredted  at  a  fmall  expenfe  when  compared 
-with  any  other  fort  of  fleam-engine. 
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3.  It  has  every  advantage  which  may  be  attributed  to 
Boulton  and  Watt’s  engines,  by  condenfing  out  of  the  re¬ 
ceiver,  either  in  the  penftock  or  at  the  level  of  the  water. 

4.  Another  very  great  advantage  is,  that  the  water  in  the 
upper  part  of  the  pipe  adjoining  the  receiver  acquires  a  he&t, 
by  its  being  in  frequent  contadt  with  the  fteam,  very  nearly 
equal  to  that  of  boiling  water  ;  hence  the  receiver  is  always 
kept  uniformly  hot,  as  in  the  cafe  of  Boulton  and  Watt’s 
engines. 

5.  A  very  fmall  ftream  of  water  is  fufficient  to  fupply  this 
engine,  (even  where  there  is  no  fall,)  for  all  the  water  railed 
bv  it  is  returned  into  the  refervoir  HHH. 

J 

From  the  foregoing  reafons  it  manifeftly  appears,  that  no 
kind  of  fteam-engme  is  fo  well  adapted  to  give  rotatory  mo* 
tion  to  machinery  of  every  kind  as  this.  Its  form  is  Ample, 
and  the  materials  of  which  it  is  compofed  are  cheap ;  the 
power  is  more  than  equal  to  any  other  machine  of  the  kind, 
becaufe  there  is  no  deduction  to  be  made  for  friction,  except 
on  account  of  turning  the  cocks,  which  is  but  trifling. 

Its  great  utility  is  therefore  evident  in  fupplying  water  for 
every  kind  of  work  performed  by  a  water-wheel,  fuch  as 
grift-mills,  faw-mills,  blaft-furnaces,  forges.  See. 

XXXIX.  Hiftory  of  the  Art  of  Dyeing,  from  the  earliefl  Ages* 

By  J,  N.  Bischoff. 

[Concluded  from  Page  2x7.] 

If  the  hiftory  of  dyeing  in  the  former  period  appears  im- 
perfedt  and  deficient,  it  will  be  found  {bill  more  fo  in  the 
prefent  one,  which  contains  an  account  of  the  ftate  of  it 
in  the  weft  after  the  fifth  century.  And,  indeed,  it  needs 
excite  no  wonder  if  great  filence  prevails  refpedting  an  art  at 
that  time  fo  little  valued,  as  we  are  left  in  much  uncertainty 
in  regard  to  many  other  things  of  great  importance.  This 
much,  however,  we  know,  that  during  the  general  banifh-' 
ment  of  the  faiences,  arts,  and  manufactures  from  the  weft, 
in  conlequence  of  the  incurfions  inceflantly  made  by  multi¬ 
tudes  of  barbarians  and  warlike  nations,  that  of  dyeing  was 

among 
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among  the  number.  It  cannot,  however,  be  denied  that 
there  occur  traces  of  this  art  being  pra&ifed  in  fome  of  the 
Italian  monafteries  and  other  places.  But  the  articles  dyed 
were  of  little  importance,  being  chiefly  brown  or  black  linen, 
or  fkins,  fo  that  the  art  in  thisltate  fcarcely  defcrves  the  name 
of  dyeing. 

Of  this  art  Muratori  gives  only  one  i  11  fiance  in  the  eighth 
century  from  an  old  manufcript  preferved  in  a  monaflery 
which,  on  account  of  the  barbarous  Latin  in  ^which  it  is 
written,  and  the  illegible  paflages  in  it,  is  fcarcely  intelligible. 
This,  however,  is  fuffLcient  to  give  us  an  idea  of  the  hate  of 
dyeing  in  the  weft  at  that  period ;  but,  if  more  fhould  be 
thought  necefiary,  I  have  no  doubt  that  there  are  documents 
in  old  monafteries  to  fatisfy  the  curiofity  of  thofe  who  wifh 
for  further  information  on  the  fubjedt. 

It  is  certain,  indeed,  that  the  art  of  giving  cloth  and  other 
articles  a  beautiful  dye,  had  difappeared  from  the  weft  in  the 
fifth  century,  and  was  to  be  found  only  in  the  eaft  f.  But 
even  there  little  attention  was  paid  to  improvement  and  new 
difcoveries,  as  dyers  were  fatisfied  with  thofe  colours  which 
had  been  long  ufual,  and  which,  in.  a  great  meafure,  have 
been  already  defcribed. 

The  Greeks  and  Saracens  Were  for  a  long  time  the  ex- 
clufive  poflelfors  of  this  art,  and  furnifhed  the  weft  with  dyed 
fluffs,  and  particularly  purple,  which,  according  to  the  ac¬ 
count  of  the  female  Greek  writer  mentioned  in  the  former 
part  of  this  paper,  was  prepared  there  of  a  beautiful  colour  in 
the  nth  century.  The  public  tafte,  however,  was  at  length 
changed,  and  people  began  to  fet  as  great  value  on  the 
fcarlet  then  dyed  as  upon  purple,  and  at  length  to  prefer  it  j 
and  on  this  account,  in  the  lath  century,  the  art  of  dyeing 
purple  in  the  eaft  was  entirely  forgotten  J. 

*  Muratori  Differtat.  de  Artibus  Italieor.  poft  Inclinationem  Romani 
Imperii;  in  his  Antiquitat.  Italic,  vol.  ii.  diff.  24.  p.  367. 

f  It  is  not  improbable,  therefore,  that  Attiia  brought  with  him  that 
purple  cloth  with  which  his  throne,  according  to  an  old  poet,  was  hung 
round  during  a  great  feftival.  See  the  Deutfch.es  Mufeum  for  Jan.  1780, 
p.  69. 

+  Muratori  Differ  tat.  de  Textrina  et  Vehibus  Saeculorum  Rudium  ;  ia 
voJ.  ii.  Antiquitat.  Itai.  dill.  15,  p.  415* 

Though, 
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Though,  in  confequence  of  the  crufades  in  the  nth  and 
following  centuries,  this  art  began  to  be  revived  in  the  weft* 
as  the  Chriftian  princes  who  went  on  thefe  expeditions 
brought  back  -with  them  a  great  many  Greek  artifts,  dyeing 
had  been  fo  little  improved,  that,  according  to  the  teftimony 
of  an  old  Englifh  poet,  Gualfred  de  Winefauf,  who  wrote  a 
fatire  about  the  year  1202,  the  Romans  at  that  period  ob¬ 
tained  their  fcarlet  from  Greece*.  Soon  after,  however,  the 
Italians,  and  particularly  the  Venetians,  made  confiderable 
progrefs  in  this  art :  for,  as  the  crufaders  were  conveyed  to 
the  Holy  Land  and  brought  back  from  it  chiefly  in  Italian 
fhips,  the  Italians  had  the  beft  opportunities  either  of  learn¬ 
ing  the  art  of  dyeing  beautiful  colours  themfelves,or  of  carry¬ 
ing  back  expert  dyers,  whom  they  muft  have  found  very  ne- 
ceflary  to  their  manufactures,  which  were  then  beginning  to 
increafef.  About  this  period,  therefore,  we  find  here  and 
there  traces  of  new  dye-materials,  or,  at  leaft,  materials 
not  before  mentioned.  Thus,  a  charter  of  the  year  1194, 
which  is  a  contraCt  between  the  inhabitants  of  Bologna  and 
tbofe  of  Ferrara  refpeCting  certain  duties,  fpeaks  of  Brafil 
grains  ( grana  de  Brafle)  and  of  indigo  as  articles  which  were 
obliged  to  pay  duty  at  Bologna  f. 

In  regard  to  the  indigo  here  mentioned,  I  can  hardly  be¬ 
lieve  that  we  are  to  underftand  by  it  our  dye-ftuff  of  the  fame 
name ;  as  a  more  modern  writer,  Plictho,'  whom  I  fhall  men¬ 
tion  hereafter,  was  unacquainted  with  our  indigo.  It  is  much 
more  probable  that  what  is  here  meant  is  the  fubftance 
which  occurs  in  Pliny  under  the  name  of  indicum ,  and 
which  was  merely  a  paint  §.  In  the  like  manner,  a  paint 
was  known  in  Germany  called  endich  before  real  indigo  was 
known ;  which,  as  we  are  told  by  Crolach  in  his  defeription 


'*  Muratori  ut  fupra. 

-f-  So  early  as  the  year  1338  there  were  in  Florence  200  cloth  manufac¬ 
tories,  whieh  manufactured  annually  from  70  to  80,000  pieces  of  cloth, 
valued  at  1,200,000  florins. — See  Della  Decima,  tom.ii.  p.  3.  fez.  4.  c.  9. 

+  Muratori  Diflert.  de  Mercatibus  et  Mercatura  Sseculorum  Rudium, 
tom.  ii.  Antiquitat.  diff.  30.  p.  898. 

§  Plin.  lib.  xxxv.  cap.  6.  He  deferibes  this  colour  as  a  feum  whieh 
adhered  to  certain  reeds. 

of 
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of  woad,  taken  from  an  old  author,  was  made  of  what  the 
dyers  at  prefent  call  the  flower  of  the  woad. 

But  the  Brafilian  grains  and  Brafilian  wood  are  mentioned 
in  more  old  charters,  as,  for  example,  of  the  years  1198  and 
330 (5,  under  the  name  of  braxilis.  This  wood,  therefore, 
may  have  not  taken  its  name  from  the  country  called  Brafil ; 
but  the  latter  rather  got  its  name  from  the  wood,  which  was 
found  there  in  abundance,  and  in  the  language  of  the  country 
was  called  ibirqpitanga.  '  In  my  opinion  the  name  braflis 
comes  from  bragiu ,  in  French  braife ,  a  burning  coal,  which 
it  may  have  obtained  both  from  its  colour  and  its  having  the 
property  of  communicating  it  to  others.  But,  as  I  fhall  have 
an  opportunity  hereafter  of  enlarging  further  on  this  dyerffuff* 
I  fhall  proceed  to  another  difcovery  of  that  period,  made  by 
a-  Florentine,  viz.  that  of  dyeing  by  orchilla-weed. 

A  Florentine  merchant,  who'  about  the  year  1300  traded 
In  the  Levant,  happening  to  make  water  on  a  rock,  obferved 
that  the  green  colour  of  the  mofs  which  grew  on  it,  and  on 
which  the  urine  accidentally  fell,  was  changed  to  a  beautiful 
blueifh  colour.  Reflecting  a  little  further  on  this  circum- 
ftanee,  he  found,  after  feveral  experiments,  that  when  mixed 
with  urine  and  other  things  it  communicated  to  cloth  a  co~ 
lumbine  colour.  This  procefs  he  long  kept  as  a  fecret,  and 
acquired  by  it  a  great  deal  of  money.  The  invention  at  that 
period  was  fo  profitable  to  the  Florentines,  and  excited  fo 
much  wonder,  that  the  family  of  the  inventor,  which  ftill 
exifis  in  Italy,  were  called  Rucellai,  from  the  name  of  the 
mofs,  which  in  Spanifh  is  diffinguifhed  by  the  appellation  of 
$rcigli'a ,  and  the  dye  made  from  it  is  called  orchilla*. 

After  this  period  the  manufactures  in  Italy  increafed  fo 
that  the  attention  of  the  different  governments  \Va3  particu¬ 
larly  directed  to  the  art  of  dyeing.  In  the  year  1429  there 
were  published  at  Venice  fome  regulations  refpeCting  dyeing 
(Marie, gcla  dell ’  Arte  del  TintOri ),  in  which'  Certain  precepts 
were  given  for  dyeing,  and  according  to  which  dyers  were 
to  exercife  their  artf.  Thefe  regulation's  were  renewed  in  the 
year  1510,  with  a  great  many  improvements.  Oiie  John 

Domeniso  Manni  Commentar.  de  Florentinorum  Inventis,  c.  20. 
f  Zanon  Lettcre  dell’  Agricultura,  & c.  tom.  iii,  p,  2,  hit,  6. 

Vo  l.  IX.  Qjj  Ventura 
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Ventura  Rofetti,  however,  finding  thefe  precepts  too  impef-* 
fe£l,  made  a  tour,  at  eonfiderable  expenfe,  through  Italy  and 
other  countries  to  procure  information  refpe£ting  the  art  of 
dyeing,  and  on  his  return  wrote,  under  the  affumed  name 
of  Pli6tho,  a  book  on  it ;  the  firft,  perhaps,  that  ever  appeared 
on  this  fubje£t,  and  which  undoubtedly  laid  the  firft  founda¬ 
tion  for  the  improvement  in  this  art  which  afterwards  took 
place*. 

The  title  of  this  work,  exceedingly  fcarce  even  in  Italy,  an 
original  edition  of  which  is  preferved  in  the  royal  library  at 
Gottingen,  is  as  follows : — Pli&ho’s  Art  of  Dyeing ;  which 
teaches  how  to  give  to  Cloth,  Linen,  Cotton,  and  Silk,  real  and 
beautiful  as  well  as  falfe  and  common  Dyes.  Venice  1548. 4to.f 
The  whole  work  is  divided  into  three  fedtions ;  the  firft  of 
which  treats  on  the  dyeing  of  Wool,  linen,  cotton,  chintz,  See. 
the  fecond  on  the  dyeing  of  filk,  and  the  third  on  the  dyeing 
of  fkins, 

However  difficult  it  may  have  been  at  that  time  to  write- 
upon  this  art,  Plidtho,  in  the  preface  to  his  book,  where  he 
fpeaks  of  the  period  in  which  he  lived  with  a  candour  pecu¬ 
liar  to  himfelf,  fays :  es  I  will  therefore,  dear  reader,  no 
longer  keep  back  thefe  three  works.  I  have  exerted  myfelf 
with  all  my  powers  by  day  and  by  night  for  months  and 
years,  with  danger  and  lofs,  at  the  expenfe  of  much  hard 
labour,  and  as  far  as  my  poor  circumftances  would  permit,  to 
improve  this  important  art,  for  lixteen  years  paft,  and  with 
God’s  help  to  bring  it  to  a  proper  ftate/’ — -This  author  was 
not  acquainted  either  with  indigo  or  cochineal ;  but  he  fpeaks 
of  bralil  wood,  which  he  calls  verzino ,  a  name  ftill  given  to 

ir  Beckmann’s  Technology,  p,  60. 

1'  The  Italian  title  is,  Plidtho  de  larthe  de‘  Tentori,  che  infegna  Tenger 
Panni,  Telle,  Banbafi  et  Sede,  ii  per  larthe  magiore  come  per  la  commune, 
Vinegia  1 548.  4to,  The  real  name  of  the  author,  as  I  have  already  ob¬ 
served,  was  John  Ventura  Rofetti;  he  was  overfeer  of  the  arfenal  of  Ve* 
nice,  as  he  gives  us  to  tmderftand  himfelf  in  the  end  of  his  book.  This 
work  has  been  tranflated  into  French  under  the  following  title  :  Suite  du 
Teinturier  parfait,  ou  I’ Art  de  Teindre  les  Laines,  Soyes,  Fils,  Peaux, 
Pods,  Plumes,  &c.  comme  il  fe  pratique  a  Venize,  Genes,  Florence,  et 
dans  tout  le  Levant;  et  la  Maniere  de  paffer  en  Chamois  route  Sorte  de 
Peaux,  traduite  de  ITtaiien.  Paris  1716. 
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it  in  Italy,  and  from  which  the  word  brafilis ,  as  appears,  has 
been  derived.  Though  Hellot  and  others  defpife  this  work 
as  a  wretched  collection  of  recipes,  we  cannot  deny  the  author 
the  merit  of  having  fird  opened  the  way  to  improve  the  art 
of  dyeing;  of  having  brought  it  into  high  reputation;  and, 
in  particular,  of  having  excited  towards  it  the  attention  of 
foreign  nations. 

For  about  two  hundred  years  before,  the  Italians,  and  par¬ 
ticularly  the  Venetians,  had  a  monopoly  of  dyeing,  and  pro¬ 
cured  large  fums  by  it  from  neighbouring  nations,  who  made 
no  exertions  to  pra&ife  the  art  themfelves;  for  datefmen 
and  men  of  letters  did  not  think  it  worth  their  while  to  give 
themfelves  any  trouble  about  it,  and  from  dyers  no  change 
whatever  was  to  be  expe&ed.  But  Pli&ho  was  the  fird  who 
exhibited  this  art  in  its  full  ludre,  and  excited  the  French, 
Englifh,  and  Germans,  to  apply  in  earned,  in  th£ir  different 
countries,  to  the  improving  fo  nfeful  and  exteofive  a  branch 
of  manufa&ure. 

In  France  fome  progrefs  towards  this  objedl  had  been  al¬ 
ready  made.  One  Giles  Gobelin,  who  had  learned  from  a 
German  the  art  of  dyeing  fcarlet,  endeavoured  to  eftablifh  it 
in  that  country,  and  for  this  purpofe  erected  a  dye-houfe,  in 
the  fuburbs  of  Paris,  on  a  fmall  dream  called  the  Bievre ,  the 
water  of  which  was  found  peculiarly  favourable  to  that  cor 
lour.  This  undertaking  was  at  drd  confidered  to  be  a  work 
of  fo  much  difficulty  that  no  one  believed  he  would  be  able 

J 

to  complete  it,  and  for  that  reafon  this  dyerhoufe  was  called 
Dcl  Folie  Gobelin ,  that  is,  Gobelin’s  Folly  *, 

Gobelin,  however,  continued  his  bufinefs,  and  fcarlet  dyed 
after  his  manner  is  dill  called  Gobelin’s  fcarlet,  and  a  build¬ 
ing  in  which  tapeftry  is  now  made  is  dill  didinguifhed  by  his 
name  f,  But  dyeing  in  general  continued  in  a  very  jmperfedt 

date 

*  See  Hijloire  de  /’ Jlcademie  Royale des  Sciences  de  Berlin  for  1767,  p.  67. 

+  People  at  that  time  were  fo  ignorant  in  matters  of  this  kind  that  they 
could  not  believe  that  Gobelin  performed  what  he  did  without  fuperna- 
tural  alfiftance.  They  invented,  therefore,  the  following  flory  : — Gobelin 
is  faid  to  have  entered  into  a  compact  with  the  devil,  who  was  to  teach 
him  the  art  of  dyeing  fcarlet;  and,  having  learned  it,  he.  gained  by  it  a 
£rea;  deal  of  money.  When  the  term  of  the  compact,  however,  was 

CL<1  *  nearly 
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ftate  till  Colbert,  the  great  minifter  of  Louis  XIV.  in  the 
year  1669,  undertook  to  pay  attention  to  its  improvement. 
With  this  view  he  examined  the  eftablifhment  and  defeats  of 
the  French  dyeing,  and  a  M.  d’Albo,  at  his  defire,  compofed 
a  fet  of  regulations  refpeCting  dyeing,  which  were  printed  and 
publifhed  at  Paris  in  the  years  1669  and  1672*. 

The  introduction  to  this  book  contains  a  proof  of  Colbert’s 
mode  of  thinking  in  regard  to  this  art : — “  If  the  filk, 
woollen,  and  linen  manufactories,”  fays  he,  u  are  thofe 
which  contribute  moft  to  the  fupport  and  advancement  of 
trade  and  commerce,  dyeing,  which  fupplies  that  variety  of 
colours  by  which  the  mod  beautiful  things  in  nature  are 
imitated  and  reprefented,  may  be  confidered  as  the  foul  of  it, 
without  which  the  body  would  be  animated  only  by  feeble 
Jife.  Wool  and  filk  in  their  natural  colours,  formerly  raw 
articles  of  little  value,  now  find  fale  in  the  country,  when 
they  have  received  from  dyeing  thofe  attractions  which  render 
them  valuable  and  agreeable  to  the  mod  favage^  nations.” 

The  treatife  itfelf  is  divided  into  twelve  chapters :  the  firft 
treats  on  the  five  principal  colours,  and  the  preparation  of  the 
articles  before  thev  are  dyed ;  the  fecund,  of  the  application 
of  the  dye-ftuffs;  the  third,  of  the  different  fli^des  of  the  above 

nearly  terminated,  as  Gobelin  was  paffing  through  the  court-yard  with  a 
light  in  his  hand,  the  devil  came  to  fetch  him  away.  Gobelin  begged  for 
a  refpitc,  but  the  evil  fpirit  would  not  grant  it.  Gobelin  at  laft  requefted 
that  the  devil  would  wait  till  the  bit  of  candle  in  his  hand  was  burnt  out. 
This  being  granted,  Gobelin  immediately  threw  it  into  a  well  and  pujhed 
the  devil  in  after  it.  The  deyil  f:hu?  outwitted  was  exceedingly  angry; 
|aut  Gobelin  had  time  to  get  a  guard  of  eccjcfiaftics,  who  fe cured  him  from 
fimilar  attacks  in  future.- — See  Zanon  as  above,  fixth  book,  third  letter. 

The  title  is:  Infir  u  ft  ion  generate  pour  la  Teinttire  dcs  Lai nr  s  et  Ma¬ 
nufactures  de  Laine  de  toutes  Couleurs ,  et  pour  la  Culture  des  Drogues  ou 
Ingredient  quart  y  employe:  a  Paris  1672.  121T10.  This  work  was.  re¬ 
printed  in  the  lad  century  under  the  following  title  :  Lc  Teinturier  parfait ' 
ou  Inf ru  ft  ion  ncunjclle.  ct  generate  pour  la  feint  ure  des  Caines  e(  Manufac¬ 
ture  de  Laine  de  toutes  Couleurs ,  et  pour  la  Culture  des  Drogues  ou  Ingre- 
dtens  quon  y  employe:  a  Leyde,  chez  Theod.  Haack,  170S.  Svo.  The  laft 
edition  appeared  in  1726  in  two  parts.  There  is  alfo  a  German  edition 
ley  Paul  James  Marperger,  with  the  title  Ars  fin  fori  a  fundamental/ s . 
IRefpefting  this  book  fee  Memoires  concernant  les  Arts  et  les  Sciences'  far 
ijhe  year  1673;  and  the  Leigz-  S  rvmlungen,  vqI,  iii.  for  1746,  p.  1013. 

colours  ) 
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colours;  the  fourth,  of  compound  colours;  the  fifth,  of  the 
<divifion  of  colours  into  fine  colours  ( teinturiers  en  bon  teint ) 
and  common  colours  ( teinturiers  en  petit  teint  *) ;  the  ftxth, 
of  the  dyers’  marks,  with  which  they  mark  the  articles  they 
dye  in  both  the  above  ways ;  the  fevcnth  contains  a  cata¬ 
logue  of  the  dye-ftuffs  permitted  to  be  ufed  for  dyeing  the 
fine  and  common  colours ;  the  eighth  gives  an  account  of 
the  reafons  why  certain  kinds  of  dye-ftuffs  are  prohibited ; 
the  ninth  treats  entirely  on  dyeing  black ;  the  tenth,  of  the 
ground  and  bath  proper  for  each  colour ;  the  eleventh  treats 
on  the  dyeing  of  linen  and  hats ;  and  the  twelfth  recom¬ 
mends  the  ufe  and  cultivation  of  indigenous  dye-ftuffs,  a  lift 
of  which  is  given. 

That  thefe  regulations  might  be  properly  obferved,  certain 
infpedtors  and  commiflioners  were  not  only  appointed  to  vifit 
the  dye-houfes  and  repofttories  of  the  merchants,  but  orders 
were  afterwards  given  to  a  member  of  the  Academy  of  Sci¬ 
ences  to  make  experiments  for  improving  and  beautifying 
different  dyes,  and  to  lay  the  refult  of  his  difcoveries  before 
the  academy,  which  were  afterwards  to  be  publifhed  for  the 
practical  ufe  of  dyers. 

The  great  advantage  of  this  eftablifhment  may  be  eafily 
conceived  from  the  preference  given  to  the  French  dyes;  and 
the  works  which  Du  Fay,  Hellot,  and  others,  have  written 
on  this  fubjetft,  and  with  which  every  dyer  ought  to 
acquainted. 

About  this  time  the  dye-ftuffs  brought  to  Europe  from  the 
newly  difeovered  countries,  but  efpecially  indigo  and  cochi- 
jieal,  began  to  be  employed  with  great  advantage.  The 
Jsfetherlanders,  in  particular,  endeavoured,  by  means  of  thefe 
new  dye-ftuffs,  to  difeover  more  durable  and  livelier  colours; 
for  though  they  had  begun,  almoft  at  the  fame  time  as  the 
Italians,  to  apply  to  the  art  of  dyeing  with  great  zeal,  and  to 
take  advantage  of  the  troubles  in  the  Eaft,  they  had  never 
been  fo  fortunate,  notwithftanding  all  their  exertions,  as  to 
make  any  great  pfqgrefs  in  it. 

#  This  division  was  made  in  the  earlieft  periods  in  Italy  3s  well  as  in 
prance,  as  proved  by  a  French  ordinance  of  Nov.  17,  13831  but  it  had 
not  been  fo  ftridtly  obferved  till  Colbert  found  it  neceffary  to  define  it  more 
accurately « 

6  At 
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At  laft  a  Flemifh  painter  named  Peter  Kloeck,  who,  dur* 
ing  his  long  travels  in  various  parts  of  the  Eaft,  had  learned 
the  art  of  giving  the  moft  beautiful  colours  to  {ilk  and  woollen 
Huffs,  as  well  as  that  of  dyeing  fcarlet,  which  he  acquired 
from  the  German  inventor  whom  I  {hall  mention  hereafter, 
returned  to  his  own  country  *,  excited  as  much  attention  by 
his  method  as  Gobelin  did  at  Paris,  foon  brought  dyeing  into 
repute,  and  continued  to  pradtife  his  art  till  1550,  when  he 
died  f.  # 

After  that  epoch  this  art  was  exercifed  by  the  Flemings 
with  fo  much  zeal,  that  the  Netherlands  afterwards  fupplied 
pot  only  France,  but  even  England  and  Germany,  with  ex¬ 
perienced  dyers. 

Dyeing  feems  to  have  been  pradtifed  alfo  in  England  at  a 
very  early  period,  for  in  the  14th  century  Edward  III.  brought 
a  great  many  dyers  from  Flanders  J .  Under  Edward  IV.  dyers 
were  fo  numerous  in  London,  that  in  the  year  147a  they 
were  eftablifhed  into  a  particular  company,  which  at  prefent 
forms  one  of  the  ninety-two  incorporated  companies,  and 
holds  the  thirteenth  rank  ;  this  company  has  its  own  arms, 
and  its  hall  on  Dowgate-hill  §. 

After  the  difcovery  of  America  the  new  dye-ftuffs  began 
to  be  ufed  alfo  in  England ;  but  here  people  were  at  firft  fo 
jniftruftful  of  them,  that  under  queen  Elizabeth  dyeing  with 
indigo  was  not  only  limited,  but  the  ufe  of  logwood  was  en¬ 
tirely  prohibited,  and  it  was  burnt  wherever  it  was  found  ||, 
This  prohibition  was  afterwards  repeated,  but  it  was  annulled 
under  Charles  II,  in  i66j.  51 

*  Beckmann’s  Technolgy,  p.  64. 

4  Mem.  de  1’Acad.  de  Berlin,  1767,  p.  92, 

■. X  Rymer’s  Afta publica,  torn.  ii.  p,  iii.  p.  68. 

§  Noorthouck’s  New  Hiftory  of  London,  vol.  ii.  p.  6ot. 

||  The  Statutes  at  large.  Statute  23  Eliz.  c.  9  ;  an  act  for  abolifiiing 
of  certain  deceitful  fluff  ufed  in  dyeing  of  cloth,  See. 

f[  Statutes  of  Charles  II.  13.  c.  n.  Frauds  and  abufes  in  his  majefty’s 
puftoms  prevented  and  regulated.  Under  this  head  the  following  paflage 
occurs  : — “  As  it  has  now  been  found  that  our  dyers,  by  diligence  and 
dexterity,  have  made  fuch  progrefs  as  to  be  able  to  dye  with  logwood  as 
good  and  durable  colours  as  with  other  kinds  of  wood,  tfle  ufe  of  this 
wood  is  in  future  permitted. ” 

But, 
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fiut,  notwithftanding  the  attention  hitherto  paid  to  dyeing 
by  government,  it  (till  remained  in  a  languifhing  (late  till  the 
year  1643,  when  a  German  named  Kepfler  firh  brought  to 
England  his  new-invented  method  of  dyeing  fcarlet;  and 
becaufe  he  eftablifhed  a  dye-houfe  at  the  village  of  Bow,  the 
fcarlet  he  dyed  was  called  the  Bovj  dye *.  At  length  a 
Fleming  named  Brauer,  who  in  1667  Went  to  England  with 
his  whole  family,  brought  the  dyeing  of  woollen  there,  in 
general,  to  that  degree  of  perfe&ion  at  which  it  has  been 
fince  maintained  by  the  Englifhf.  Men  of  letters  in  Eng¬ 
land  now  began  to  turn  their  attention  to  this  art,  and  we 
find  a  treatife  on  dyeing  publifhed  in  1667  J,  which  was  foon 
followed  by  others  of  the  fame  kind. 

As  a  diftin&ion  had  always  been  made  in  Italy,  France, 
and  the  Netherlands,  between  fine  and  common  dyers,  the 
cafe  appears  to  have  been  the  fame  in  England  from  the  ear- 
lieft  periods;  fo  that  blue,  red,  and  yellow,  belonged  exclu- 
fively  to  the  fine  dyers ;  but  both  the  fine  and  common  dyers 
were  allowed  to  dye  brown,  fawn  colour,  and  black  §. 

Since  the  art  of  dyeing,  as  we  have  already  feen,  could 
Hot  be  revived  in  Italy,  France,  and  the  Netherlands,  from 
its  long  ftate  of  depreffion  to  which  it  had  been  fubje&ed  in 
the  fifth  century,  it  will  not  appear  furprifing  that  the  Ger¬ 
mans,  who  during  the  middle  ages  paid  very  little  attention 
to  manufa&ures,  fhould  begin  to  apply  later  than  other  na¬ 
tions  to  this  art,  which  is  always  an  attendant  of  manufac¬ 
tures.  All  the  beauitful,  lively,  and  high  colours,  which 
are  mentioned  by  the  German  writers  of  that  period,  were 
procured  from  the  Italians,  as  thefe  had  procured  them  from 
the  Greeks. 

It  is  probable  that  the  Germans  had  dyers  of  their  own. 
for  black  and  brown  colours,  as  the  former  was  their  gala 
colour  or  colour  of  honour,  and  the  latter  the  common  co¬ 
lour  of  the  monks  and  other  people,  both  of  which  required 

•  *  Anderfon’s  Hiftory  of  Commerce,  vol.ii.  p.  t?* 

f  Atiderfon’s  Hiftory  of  Commerce,  vol.  ii.  p.  132. 

J  William  Petty's  Apparatus  to  the  Hiftory  of  the  Common  Practices 
of  Dyeing,  in  Sprat’s  Hiftory  of  the  Royal  Society  of  London,  p.  284. 

§  Chambers’s  Dictionary,  of  Arts,  under  the  head  Dyeing. 
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no  foreign  dye-ftuffs  or  expenfive  preparation.  But  this 
fcarefcly  deferved  the  name  of  dyeing,  and  extended  at  mo(i! 
to  liiien  or  coarfe  woollen  fluffs,  and  even  to  thefe  the  dyers 
could  not  communicate  faff  and  durable  colours^ 

As  the  number  of  thofe  who  prepared  thefe  colours  after¬ 
wards  increafed,  the  firft  dyers  were  under  the  neceflity  of 
forming  themfelves  into  a  company  to  fecure  themfelves  and 
their  occupation  from  the  encroachment  of  foreigners ;  and 
this  was  the  origin  of  that  company  known  in  Germany  at 
preffnt  under  the  name  of  black  dyers ;  but  whether  this 
iocietv  was  formed  under  Henry  I.  in  the  year  92$,  as  the 
chancellor  Von  Ludewig  afferts  *,  cannot  be  with  certainty 
determined.  With  the  above  two  colours  the  Germans  were 
long  fatisfied,  till  at  length,  in  the  12th  century,  a  great 
many  artifts  and  manufacturers  took  fhelter  in  Germany  in 
confequence  of  Milan  being  over-run  by  the  emperor  Fre¬ 
deric  I.  and  by  the  crufades  the  Germans  in  the  Eaft  became 
more  and  more  acquainted  with  the  woollen  manufactories, 
which  they  afterwards  brought  back  with  them  into  their 
own  country  f . 

Thefe  circuinftances,  and  the  encouragement  given  to  the 
German  navigation  and  trade  with  foreign  nations  J  by  the 
Khinifh  and  Hanfeatic  league  in  the  13th  century,  encou¬ 
raged  the  Germans  not  only  to  apply  with  more  ardour  to 
their  home  manufactures,  but  rendered  it  neceffary  for  them 
to  obtain  better  dyers  and  dye-ftuffs,  that  their  manufactures 
might  find  a  good  fale  in  foreign  markets.  They  endeavoured, 
therefore,  to  procure  from  Italy  and  the  Netherlands,  where, 
the  art  of  dyeing,  as  is  well  known,  had  been  much  culti- 
tated,  expert  workmen  §,  who,  from  the  woad  which  they 
chiefly  employed  for  dyeing  blue  and  green  colours,  were 
called  woad  dyers  and  alfo  cloth  dyers  ||,  becaufe  they  dyed 

only 

*  Ludewig  Diflert.  de  Re  Bafiaria  Tin£L  p.  n. 
f  See  Piittner’s  Deutfche  Reichfgefchicbte,  §  107.  III.  p.257, 

X  Ibid.  §  1 18.  v.  291. 

§  Ludewig  lit  fupra>  p.  12.  Schreber’s  Abhand .  VOm  IFaidt,  part  5.  §  3. 
Zink’s  Manufabtur  und  Handover  ks  Lexicon,  under  the  word  Dyer. 

ft  The  appellation  ivoad  dyer  occurs  in  a  charter  of  the  year  1339.  Zinkj 
therefore*  is  wrong  when  he  fays  that  woad  was  notufc'd  till  a  late  period, 

and 
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only  good  cloths.  They  were  called  like  wife  Rbenifb  dyers-9 
either  becaufe  the  Rhenifh  league  encouraged  cloths  of  beau¬ 
tiful  colours,  or  becaufe  a  great  many  dyers  from  Rhineland 
had  fettled  in  other  provinces  of  Germany. 

The  above  league,  however,  endeavoured  to  encourage 
dyeing  in  Germany,  not  only  by  promoting  trade  and  pro¬ 
curing  expert  dyers,  but  alfo  by  various  laws  and  regulations. 
Thus  we  find,  befides  others,  an  ordinance  of  the  Hanfe 
towns,  written  at  Lubec,  in  Latin,  in  the  year  1418,  the 
fixth  fedtion  of  which  contains  the  following  paffage  : — u  No 
merchant  {hall  purchafe  uodyed  cloth  in  any  town  and  dye 
it  in  another  ;  but  the  cloth  {hall  be  dyed  in  the  place  where 
It  is  bought,  under  the  penalty  of  forfeiting  the  cloth  and 
the  dye- fluffs 

After  this  period  we  find  two  kinds  df  dyers  in  Germany, 
viz.  the  before-mentioned  cloth,  <tvoad,  or  Rhenifh  dyers ,  and 
the  old  black  or  ordinary  dyers .  The  former  endeavoured 
chiefly  to  improve  their  art  by  new  inventions,  as  Was  the 
cafe  in  the  i6th  century,  when  a  fine  dyer,  whom  fome  call 
Kiifterj  others  Kuffler,  fome  Kepfler,  and  the  Dutch  Drebel, 
found  out,  by  means  of  a  folution  of  tin,  the  art  of  dyeing 
the  new  fcarlet  colour  f.  From  this  dyer  the  before-men¬ 
tioned  German  painter,  Kloeck  or  Gluck,  learned  the  art  j 
and  Gobelin  having  been  taught  it  by  the  latter,  it  was  fooix 
made  known  over  a  great  part  of  Europe.  Befides,  the  Ger¬ 
mans  now  began  to  eftablifh  filk  manufadtories ;  and  as  filk 
required  a  particular  method  of  dyeings  there  arofe  a  new 
kind  of  dyers  called  filk~dyers>  of  whom  mention  is  made  in 
the  laws  of  the  empire  in  the  16th  century  J . 

At  Taft  dye-ftuffs,  before  unknown,  from  the  newly-dif- 
eovered  countries^  or  at  leaft  fuch  as  were  rare  and  expenfive, 

and  that,  therefore,  the  black  dyers,  by  way  of  ridicule,  called  the  fine 
■dyers  ivoad  dyers. — See  Or  offer  Analetta  Fafior.  Zittauienfium ,  p.  iv.  0  4, 
p.  168.  §  10.  The  name  cloth  dyer  occurs  frequently  in  the  laws  of  the 
empire.  For  example,  in  thofe  of  the  year  1577,  under  the  head  Pur- 
chafing  of  Woollen  Cloth,  §  21.  alfo  3. 

'*  Putter’s  Reichfgefichichte ,  §  145.  iv.  not.  io» 

f  Hellot  on  Dyeing,  p.  276;  Beckmann’s  Technology,  p.  64.  The 
antients  h«d  a  fcarlet  colour  which  they  dyed  with  the  coccum  kermes, 

f  See  Reich's  Abfich ■  *u  Regenjburg  for  the  year  1594, 

Vo  l.  IX.  Rr  being: 
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being  imported  into  Europe,  were  much  employed  by  th£. 
German,  Italian*  and  French  dyers.  By  thefe  productions 
they  were  enabled  to  prepare  dyes  much  more  beautiful  and 
at  lefs  expenfe  than  they  had  ever  been  able  by  means  of  the- 
dye- huffs  before  known. 

As  the  Germans  did  not  obtain  thefe  new  dye- huffs  fo 
early,  and  were  not  yet  acquainted  with  the  art  of  treating] 
them,  the  FlerniOi  and  French  dyers  came  to  Germany  in 
great  numbers,  and  united  themfelves  to  the  German  cloth 
and  woad  dyers,  under  the  name  of  the  art ,  «r uoad,  and  f  ne¬ 
lly  ers 

Thus,  in  the  middle  of  the  16th  century,  a  Fleming,  named 
John  Nicolaus  Schmidt,  ehablifhed  a  houfe  for  fine  dyeing  at 
Geraf.  But  on  this  occahon  the  jealoufy  and  envy  of  the 
black  dyers,  who  had  hitherto  been  fecret  enemies  to  the 
woad  dyers,  were  difplayed  in  their  full  force.  They  not 
only  perfecuted  with  all  their  might  the  new  Grangers,  but 
they  endeavoured  to  make  the  new  dye  materials,  which  the 
fine  dyers  particularly  ufed,  to  appear  to  the  different  princes 
contemptible  and  pernicious ;  efpecially  as  they  were  already 
difagreeable  to  financiers,  becaufe  they  leffened  the  confump- 
tion  of  indigenous  productions,  and  efpecially  of  woad.  The 
eleCtor  of  Saxony  J  and  duke  Erneft  the  Pious  §,  therefore, 
not  only  iffued  fevere  prohibitions  againfl  indigo;  but  it  was 
made  a  fubjeCt  of  difcuffion  at  the  diet,  where  it  was  de- 
fcribed  as  a  pernicious  eating  devil  and  corrofive  dye-fluff  ||. 

The  ufe  of  thefe  ingredients,  however,  had  become  fo  pre¬ 
valent,  and  their  fuperiority  to  the  indigenous  was  too  evi¬ 
dent  to  admit  of  their  beinp*  entirely  banifhed.  On  the  other 

'  O  j 

hand,  the  dlvifion  into  fine  and  common  dyers,  to  which  the 
French  and  Dutch  dyers  were  already  aecuflomed,  was  more 
firmly  eftablifhed ;  .and  both  kinds  diftinguifhcd  themfelvea 
by  their  greater  or  lefs  dexterity;  by  the  dye-fluffs-  they  em- 

*  Hence  arofe,  no  doubt,  the  connection  which  11:  ill  fubfifts  between  the 
German  fine:  dyers  and  the  French,  Englifii,  and  German  dyers,  as  th-e 
black  dyers  cannot  go  beyond  the  boundaries  of  Germany, 
f  Ludewig  ut  fupra,  p.  t, 

^  Codex  Augtift&us.y  part  i.  p.  z 36,  1521,  1 547, 

§  Gothaifche  Lancleiordnung,  p.  3. 

|j,  R.  Pol.  0.  zu  Frankf,.  1577*  tic.  z*.  §  $. 


ployed  ; 
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ployed ;  the  mftruments  they  ufed ;  their  fellowship  ;  and,  in 
the  lalt  place,  by  the  objeCIs  to  which  their  attention  was 
chiefly  directed, 

The  black  and  common  dyers,  particularly  in  Saxony, 
learned  the  art  of  communicating  good  dyes  to  linen  or 
linfey-woolfey,  and  gifumed  the  title  of  black  and  fine  dyers , 
by  which  they  endeavoured  to  diftinguiflj  themfelves  from 
the  common  linen  dyers ,  as  they  were  then  called.  They 
were,  however,  eftabliflied  into  one  company  with  the  black 
and  fine  dyers  by  an  ordinance  of  the  elector  of  Saxony, 
elated  May  24th  1595,  and  divided  into  three  principal 
branches,  viz*  thole  of  Leiplic,  Drefden,  and  Zwickaw*; 
and  this  union  chancellor  Von  Ludewig  conliders,  impro¬ 
perly,  as  the  union  of  the  art  dyers  with  the  black  dyers  f. 
Such  is  the  Hate  of  dyeing  at  prefent  in  Germany,  and  of 
the  eftablilhment  of  the  dyers, 
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OlR  BENJAMIN  THOMPSON,  Count  of  Rumford,  a 
native  of  America,  was  born  in  the  town  of  Rumford,  in 
the  province  of  Maffachufets,  lit  the  American  war  he 
railed  a  regiment  of  dragoons,  and  fignalifed  himfelf  on  dif¬ 
ferent  occafions  in  the  fervice  of  the  mother  country.  In 
February  1784  he  received  from  his  Majeftv  the  honour  of 
knighthood  j  and  in  the  fame  year,  with  his  fovereign’s  per- 
miflion,  engaged  in  the  fervice  of  his  Serene  Highnefs  the 
EleCtor  of  Bavaria. 

In  that  electorate  his  fervices  were  of  the  moll  aCtive  and 
ufeful  kind  ;  for,  in  addition  to  the  duties  of  his  military  pro- 
feflion,  he  devoted  himfelf  to  the  amelioration  of  the  condi¬ 
tion  of  the  vagrant  poor :  a  Herculean  labour,  of  which  no 
one  can  form  an  adequate  idea  without  perilling  the  account 
llnce  publifhed  by  the  Count,  and  yet  managed  with  fo 
much  addrefs  as  to  conciliate  the  good  willies  of  even  the 

*  Schreber  Befchreibung  des  Waidts,  pare  5.  §  3. 

t  Ludewig  ut  fupra.  This  perhaps  may  have  induced  Von  Jufti,  in 
his  T’olicey'ivijfe.nfchuft ,  vol.  i.  book  5.  p.  zc.  div.  3.  §  583.  to  make  the 
jkrpe  aflertion. 
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mendicants  themfelves,  and  to  beget  in  them  habits  of  in- 
duftry,  cleanlinefs,  and  fobriety. 

In  purfuing  the  plans  of  ceconomy  neceffary  to  give  the 
greateft  efficacy  to  thefe  improvements  in  Bavaria,  he  was  led 
to  devote  his  attention  to  the  means  of  providing  the  greateft 
quantity  of  nutriment  with  the  leaft  poffible  expenfe,  and  at 
the  fame  time  pleating  and  palatable.  The  ceconomy  of  fuel 
alfo  claimed  his  attention ;  and  to  thefe  laudable  motives  we 
think  the  world  is  chiefly  indebted  for  the  philofo'phica!  in¬ 
vestigation  of  thofe  important  particulars  fo  ably  conduced 
by  count  Rumford  in  his  various  Effays,  and  from  which,  in 
former  volumes,  we  have  laid  feveral  interefting  abftradts- 
before  our  readers. 

The  eftimation  in  which  thefe  fervices  rendered  to  Bavaria 
were  held  by  the  elector  may  be  eftimated  by  the  marks  of 
honour  conferred  by  him  on  the  perfon  who  rendered  them  $ 
who  was  created  count  of  Rumford-,  knight  of  the  orders  of  the 
white  eagle  and  St.  Staniflaus ;  and  appointed  chamberlain., 
privy  counfellor  of  ftate,  and  lieutenant-general  in  the  fer- 
vice  of  the  duke  of  Bavaria,  colonel  of  his  regiment  of  artil¬ 
lery^  and  commander  in  chief  of  the  general  ftaff  of  his 
army.  The  monument  ereCted  at  Munich  in  1795,  in  com¬ 
memoration  of  his  public  fervices,  of  which  . our  readers  will 
find  an  account  in  our  fifth  volume,  pages  205  and  312,  will 
ferve  to  hand  down  to  pofterity  the  remembrance  of  the  gra¬ 
titude  of  thofe  who  erected  it. 

To  dwell  upon  the  benefits  refulting  to  fociety  from  pur¬ 
suits  like  thofe  in  which  the  Count  has  been  occupied  is  al¬ 
together  unneceffary  :  the  public  kitchens  in  almoft  every 
town  and  village  in  the  kingdom  are  practical  commentaries 
upon  them,  which  fpeak  more  to  the  feeling  mind  than  could 
the  mofl  elaborate  eulogium. 

Of  living  characters  propriety  demands  that  we  fliould  fay 
but  little.  Before  doling,  however,  this  very  brief  fketch,  we 
xnuft  take  notice  of  the  zeal  manifefted  by  the  Count  for  even 
the  future  furtherance  of  the  advantages  refultinor  to  mankind 

•;  r  v  D  .....  C. 

by  the  oeconomy  of  fuel.  For  this  purpofe,  on  the  12th  of 
July  179*5,  he  depofited  with  the  Royal  Society  one  thoufand 
pounds  ftock  in  the  three  per  cent,  confols,  “to  the  end  that 


Biographical  Sketch  of  Count  Rumford.  317 

the  intereft  may  be  applied  once  every  fecond  year  as  a  pre¬ 
mium  to  the  author  of  the  moft  important  difcovery  dr  ufeful 
improvement  which  fhall  be  made  and  published  by  printing,-' 
or  in  any  way  made  known  to  the  public  in  any  part  of  Eu¬ 
rope  during  the  preceding  two  years,  on  heat  or  on  light;  the 
preference  always  being  given  to  fuch  difcoveries  as  (hall,  in 
the  opinion  of  the  prefident  and  council  of  the  Royal  Society, 
tend  moft  to  promote  the  good  of  mankind.” 

The  formalities  to  be  obferved  by  the  prefident  and  council 
in  deciding  on  the  comparative  merits  of  tliofe  difcoveries 
which  in  their  opinion  might  entitle  the  authors  to  be  con- 
fidered  as  competitors  for  this  biennial  premium,  the  Count 
left  to  the  prefident  and  council  to  determine  as  in  their 
wifdom  and  judgment  they  might  judge  neceftary.  But  in 
regard  to  the  form  in  which  this  premium  is  to  be  conferred, 
his  requeft  was,  (C  that  it  may  always  be  given  in  two 
medals,  ftruck  in  the  fame  dye,  the  one  of  gold  and  the 
other  of  filver,  and  of  fuch  dimenfions  that  both  of  them 
together  may  he  juft  equal  to  the  amount  of  two  years  intereft 
of  the  ftock  ;  that  is  to  fay,  that  they  may  together  be  of  the 
value  of  fixty  pounds  fterling. 

<£  Should  it  fo  happen  at  any  time  that  no  new  difcovery 
refpe£iing  heat  or  light  fhould  be  made  in  any  part  of  Europe 
within  two  years  from  the  preceding  adjudication,  which  in 
the  opinion  of  the  prefident  and  council  of  the  Royal  Society 
fhould  deferve  this  premium,  in  that  cafe  the  Count  defires 
u  that  the  premium  may  not  be  given ;  but  that  the  value  of 
it  may  be  referved,  and,  being  laid  out  in  the  purchafe  of 
additional  ftock  in  the  Englifh  funds,  may  be  employed  to 
augment  the  capital  of  this  premium ;  and  that  the  intereft 
of  the  fame,  by  which  the  capital  may  from  time  to  time  be 
augmented,  may  regularly  be  given  in  money  with  the  two 
medals,  and  as  an  addition  to  the  original  premium,  at  each 
fucceeding  adjudication  of  it.”  And  it  is  further  his  u  parti¬ 
cular  requeft  that  thofe  additions  to  the  value  of  the  pre¬ 
mium,  arifing  from  its  occafional  non-adjudications,  may  be 
fuffered  to  increafe  without  limitation.” 

It  is  principally  to  the  exertions  of  this  a&ive  individual, 
in  which  he  was  ably  fupported  by  the  worthy  prefident  of 
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the  Royal  Society,  that  the  world  is  indebted  for  the  efta- 
blifhment  of  the  Royal  British  Institution,  which 
promifes  to  be  of  the  greatefl  public  benefit. 

To  conclude  :  The  different  productions  of  count  Rumford 
on  fcientific  fuhjebts,  publiflied  in  the  Philofophical  Tranl- 
a6tions  and  in  feparate  effays,  are  fo  well  known  to  the  public 
that  any  enumeration  of  them  in  this  place  is  unneeeffary. 
His  writings  are  alfo  well  known  on  the  continent;  indeed 
many  of  them  have  been  tranflated,  and  from  all  of  them 
large  extracts  have  been  given  in  different  European  languages. 


XLT .  Ac co un t  of  Meffrs .  Turnbull  and  Crook’s  new 
Method  of  Bleaching  or  Whitening  and  Clean fing  Cotton - 
Woof  Flax ,  Hemp ,  and  Goods  manufactured  from 
any  of  thefe  Materials t 

i  HE  inventors  of  this  method  have  fecured  the  fame 
by  patent,  and  the  prefeht  account  is  extracted  froip  their 
fpecifica  .ion. 

The  goods  to  be  bleached  or  cleanfed  are  directed  to  be 
firft  wafhed,  and  freed  from  the  dirt  and  foreign  matters  that 
may  be  adhering  to  them,  and  from  any  kind  of  pafte  or 
clrefling  (as  the  workmen  call  it)  which  may  have  been  ufed 
in  their  manufacture.  This  is  to  be  performed  by  mili- 
wafhing/or  any  of  the  ufual  proceffe?. 

When  thus  cleanfed  they  are  put  into  a  lye  of  vegetable  or 
of  mineral  fixed  alkali,  or  of  the  volatile  alkali,  either  mild  or 
made  eauftic  by  quicklime,  or  into  a  lye  of  quicklime  only, 
or  into  a  foapv  lye,  or  into  a  lye  compofed  of  all  or  any  of 
thefe  fubftances,  (with  or  without  the  addition  of  oxygenated 
muriatic  acid,)  of  a  ftrength  fit  for  the  purpofe  of  extracting 
tfie  coloured  or  cplourlefs  gummy,  refinous,  or  other  impuri¬ 
ties  which  mqv  exift  naturally  in,  or  which  may  have  been 
introduced  (by  accident  or  defign)  into  the  fibre  or  texture  of 
the  materials  or  goods  under  prqcefs,  and  which  are  too  inti¬ 
mately  united  with  them  to  admit  of  being  removed  by  thq 
firft  above-defcribed  wafhing  or  cleanfing.  The  alkaline, 
jpapy,  or  other  lye  may  be  prepared  by  the  rpetj^pd  or  me- 
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thdJs  ufually  followed  by  bleachers;  the  prefent  invention 
not  confiding  in  the  kind  of  alkaline  lyes  or  other  liquors 
Employed,  or  in  the  way  of  preparing  them,  but  in  the  mode 
of  applying  fuch  alkaline,  foapv,  or  other  lyes,  and  in  the 
method  of  obtaining  and  applying  the  volatile  alkali  or  am¬ 
monia  to  the  fame  purpofe;  for,  when  the  goods  or  articles 
to  be  bleached  are  immerfed  in  the  alkaline,  foapy,  or  other 
lye  or  liquor  as  before  directed,  indead  of  boiling  or  bucking 
them  in  it,  as  is  the  practice  ufually  followed,  the  patentees 
only  deep  them,  or  keep  them  long  enough  in  the  faid  lye  to 
be  thoroughly  impregnated  with  it,  which  requires  a  longer 
or  fhorter  time  according  to  the  quantity  and  texture  of  the 
articles  or  goods.  The  goods  are  then  drawn  out  upon  a  rack 
over  the  velfel  in  which  they  were  impregnated,  and  differed 
to  drain,  that  the  fuperbcially  adhering  lye  or  liquor  may 
run  from  them  back  into  the  faid  velfel.  Afler  this  draining, 
the  goods  will  dill  hold  a  fuffieient  quantity  of  the  lye  or 
liquer  employed  to  anfwer  the  end  in  view.  They  are  then 
put  into  a  velfel  of  fuffieient  drength  and  dimendons,  which 
they  call  the  deaming-vat,  and  which  is  connedted,  by 
means  of  a  pipe,  tube,  or  hofe,  with  a  boiler,  kettle,  or  cal¬ 
dron,  which  they  call  the  beaming- kettle,  and  which  may 
be  of  anv  convenient  form  and  dimendons.  The  tube  above 
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mentioned  may  pafs  from  any  part  of  the  edge  or  of  the  dde 
of  the  beaming-kettle,  or  even  from  its  cover,  which  ought 
to  dt  beam-tight  into  any  part  of  the  fide  or  bottom  of  the 
deaming-vat,  the  intention  and  ufe  of  it  being  to  convey 
beam  from  the  forefaid  kettle  to  the  forefaid  vat,  and  is  fur- 
nifhed  with  a  dop-cock,  a  valve,  or  any  contrivance  that  will 
anfwer  the  purpofe  of  (hutting  and  opening  at  pleafure  the 
communication  between  the  faid  kettle  and  vat.  The  deam¬ 
ing-vat  ought,  for  the  convenience  of  lifting  out  the  goods, 
to  be  furnilhed  with  a  falfe  bottom  of  fome  kind  in  the  infide, 
as  of  wood  or  of  net-work,  for  the  goods  to  lie  upon ;  and  to 
this  falfe  bottom  diould  be  attached  ropes,  by  means  of  which, 
and  the  abidance  of  a  crane  and  pulley,  or  any  other  conve¬ 
nient  mechanical  power,  the  goods  may  be  withdrawn  from 
the  vat  after  the  operation  of  beaming  the  goods.  The  ope¬ 
ration  of  beaming  the  goods  is  performed  by  opening  the 
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communication  between  the  fleaming-kettle  and  {learnings 
vat ;  the  former,  which  contains  fome  water  or  aqueous  folu- 
tion,  being  kept  at  a  proper  heat  by  means  of  a  fire  put  under 
it,  and  the  latter  having  previoufly  its  cover  fitted  on  fleam  - 
tight.  The  fleam  is  thus,  as  it  were,  pent  up  in  the  kettle 
and  vat,  and  made  to  a£t  with  any  preffure  that  may  be  de¬ 
ft  red,  or  that  the  ftrength  of  the  veffels  may  be  able  to  fuflainD 
To  fecure  the  fafety  of  the  people  employed,  the  apparatus 
ought  always  to  be  furnifhed  with  a  fafety-valve,  attached  tc> 
any  part  of  the  fleaming-kettle  or  of  the  fleaming-vat,  or  of 
the  tube  of  communication,  that,  when  the  elaflic  force  of 
the  inclofed  fleam  reaches  a  determined  point,  the  valve  may 
open  of  itfelf,  and  allow  a  portion  of  it  to  efcape.  By  this 
procefs  the  goods  can  be  heated  confiderably  above  the  boil¬ 
ing  point;  a  circumflance  that  adds  fo  much  to  the  diffolving 
power  of  the  alkaline  or  foapy  or  other  lye,  that  the  quantity 
left  in  the  goods  after  draining,  as  before  deferibed,  is  found 
fufficient  to  diffolve  and  difeharge  by  one  fleaming  as  much 
of  the  refinous,  gummy,  or  other  impurities  from  the  goods 
under  procefs,  as  could  have  been  difeharged  by  a  long  boiling 
of  the  goods  in  the  lye  itfelf,  as  is  the  ufual  practice;  and  by 
this  means  a  great  faving  is  made  in  the  alkalies  and  other 
ingredients  employed  for  whitening  the  goods.  For  in  the 
common  method  the  colouring  matter,  as  difeharged  from 
the  fibre  or  texture  of  the  goods,  is  diffufed  throughout  the 
whole  lye;  which  foon  renders  it  fo  foul,  that  it  is  obliged  td 
be  changed  long  before  it  has  become  fatu rated  with  the  fub- 
flances  or  matters  on  which  it  exercifes  its  power.  But  by 
this  method  there  is  no  more  lye  employed  for  one  fleaming 
than  what  is  fufficient  merely  to  impregnate  the  goods  tho¬ 
roughly;  and  the  alkali,  thus  depofited  in  the  texture  or 
fibre  of  the  goods  under  procefs,  is  more  or  lefs  difengaged 
from  the  faid  texture  or  fibre  by  the  action  of  the  fleam,  and 
is  found  at  the  bottom  of  the  fleaming-vat,  of  a  dark  colour, 
occafioned  by  the  matters  it  has  diffolved  and  carried  dowrl 
with  it.  The  fleaming-vat  may  be  very  commodioufly  freed 
from  this  depofit  by  a  common  ftopcock,  or  even  a  plug,  at 
9r  near  its  butom,  to  be  opened  as  often  as  may  be  nedeffary. 

The  fame  end  is  alfo  effected  by  ufmg  only  a  deep  boiler 
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with  a  fleam-tight  cover,  and  fufpending  the  goods  prevloufly 
impregnated  with  the  alkaline  or  other  lye,  as  before  directed, 
on  frame  or  net- work  over  boiling  water  in  the  faid  boiler, 
and  employing  oxygenated  muriatic  acid,  acidulated  waters, 
tni  11 -walking,  or  expofure  to  the  fun  and  air  when  thefe 
may  be  neceftary.  Particular  care  muft  be  taken  to  keep 
a  fupply  of  water  or  fome  aqueous  folntion  in  the  lower  part 
of  the  boiler  below  the  frame  or  net-work  on  which  the 
goods  lie,  as  otherwife  they  may  be  linged  or  actually  burnt, 
and  a  lofs  be  confequently  incurred.  But  putting  them  in 
tlearning-vats  is  preferable  to  putting  them  in  a  boiler  in  the 
manner  juft  described ;  and  that  on  feveral  accounts,  but  efpe- 
cially  becaufe  by  means  of  one  fteaming-kettle  fteam  can  be 
thrown  into  as  many  vats  as  can  be  conveniently  ranged 
round  it ;  which  is  a  mean  of  making  a  copfiderable  faying 
in  the  article  of  fuel* 

One  {learning  generally  requires  from  four  to  eight  hours ; 
but  the  length  of  time  will  vary  according  to  the  kind  or 
quality  of  the  goods  to  be  whitened,  and  the  ftrength  of  the 
lye  that  has  been  employed  for  impregnating  them.  After 
the  fteam  has  been  continued  a  fufficiept  length  of  time,  the 
cover  of  the  fteaming-vat  is  taken  off,  the  communication 
with  the  fteaming-kettle  is  put  eft  by  means  of  the  forefaid 
cock  or  valve  provided  for  that  purpqfe,  <ind  the  goods  are 
lifted  out  by  means  of  3.  crape  or  pulley,  or  other  fit  mecha¬ 
nical  power,  as  before  mentioned,  They  are  then  weft  vvalhed 
by  milling,  OF  hy  any  of  the  prpcefles  followed  by  bleachers : 
after  this  they  are  again  impregnated  with  lye,  {teamed,  and 
then  waftied  5  and  .thefe  manipulations  arc  repeated  in  the 
planner  that  has  already  been  dcfcribed,  till  the  goods  are 
brought  to  the  required  degree  of  whitenefs  and  purity.  The 
ufual  operation  of  fteeping  ip  acidulated  waters*  and  expofure 
to  the  fun  and  air,  or  to  the  a£tio,n  of  the  oxygenated  mu¬ 
riatic  acid,  in  fuch  ftages  of  the  procefs  as  the  bleacher  may 
think  proper,  may  bp  employed  with  advantage  in  this  me, 
thod  as  well  as  in  the  common  and  ufual  method  of  bleach?- 
ing.  Every  bleacher’s  own  experience  muft  point  out  to 
him,  that  when  acidulated  waters,  expofure  to  the  fun  and 
Vpt,  IX,  Ss  '  air* 


$225  New  Method  of  Bleaching 

air,  or  the  oxygenated  muriatic  acid,  are  to  be  employed  after 
any  {teaming,  the  goods  fhould  firft  be  wafhed. 

When  (ilk,  (beep’s  wool,  or  goods  containing  (beep’s  wool, 
or  animal  hair  or  fur  of  any  kind  are  wiflied  to  be  cleaned, 
fcoured,  or  whitened  by  the  above-deferibed  method,  the  1yd 
employed  ought  to  be  much  weaker  than  in  the  cafe  of  cot¬ 
ton,  flax,  or  hemp,  or  of  goods  manufactured  of  thefe  or  any 
of  them;  for  a  ftrong  cauftic  lye  would  entirely  deftroy  the> 
former,  and  convert  them  into  a  faponaceous  matter. 

By  the  means  above  deferibed,  or  by  another  or  different 
application  of  the  volatile  alkali  dr  ammonia,  the  manner  of 
performing  which  (ball  be  immediately  deferibed,  a  degree 
of  whitenefs  and  purity  may  be  given  to  cotton-wool,  flax, 
hemp,  filk,  and  (beeps’  wool,  and  to  goods  of  every  deferiptiob 
made  or  manufactured  of  any  of  them,  or  of  mixtures  of  all 
or  any  of  them,  which  cannot  otherwife  be  obtained  but  at 
a  much  greater  expenfe. 

When  the  volatile  alkali  is  to  be  employed  in  place  of  that 
already  deferibed,  that  as  little  of  the  volatile  alkali  as  poffible 
may  be  loft,  it  is  recommended,  that  inftead  of  the  fafety- 
Yalve  being  affixed  to  fome  part  of  the  fteaming-kettle  or  of 
the  fteaming-vat,  or  of  the  tube  of  communication  between 
them,  fo  as  to  allow  the  fleam  to  efcape  when  it  a6ts  with  a 
certain  force,  it  may  be  attached  in  fuch  a  manner  that 
when  opened  by  the  internal  preffure  the  vapour  may  not 
efcape  into  the  atmofphere  and  be  loff,  which  would  occafion 
a  wafte  of  the  alkali,  but  may"  pals  into  a  worm  pafling 
through  a  refrigeratory,  that  it  maybe  condenfed,  and  fall 
into  a  receiver  adapted  to  the  lower  extremity  of  the  worm. 
This  part  of  the  apparatus  is  exaClly  fimilar  to  that  employed 
in  the  diflillation  of  ardent  fpirits  ;  but  the  receiver  (liould  be 
furrounded  with  cold  water  as  well  as  the  worm,  the  more 
cffeftually  to  condenfe  the  volatile  alkali.  The  worm- tub  and 
receiver  may  either  be  elevated  higher  than  the  fteaming- 
Icettle,'  for  the  purpofe  of  returning  the  condenfed  alkali  from 
time  to  time  from  the  receiver  into  the  fteaming-kettle,  by 
means  of  a  tube  of  communication  and  a  flopcock  between 
thefe  two,  in  this  manner  to  keep  up  a  continual  circulation 
5  . *  "  '  •  "  v!  of 
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6f  the  volatile  alkali ;  or  they  may  hand  at  any  convenient 
place  at  the  fide  of  the  fteaming-kettle  or  of  the  fteaming- 
vat,  and  the  condenfed  alkali,  infiead  of  being  returned  into 
the  fteaming-kettle,  may  be  laid  afide  for  other  purpofes,  or 
for  fale,  as  the  way  and  manner  in  which  the  patentees  ob¬ 
tain  the  volatile  alkali  and  apply  it  to  the  purpofe  intended, 
and  which  conftitutes  a  part  of  their  invention,  may  fome- 
times  render  fuch  fale  advifable ;  that  is  to  fay,  infiead  of 
employing  volatile  alkali  or  ammonia  in  the  prepared  ftate, 
as  ufually  fold  in  commerce,  they  employ  either  urine  or  foot, 
or  any  fubftance  containing  it  naturally,  or  which  may  be 
made  to  produce  it  by  either  putrefaction  or  lixiviation,  or 
any  of  the  common  chemical  proceffes  that  may  not  be  too 
expcnfive  for  fuch  an  application  and  ufe. 

Thus,  if  urine  be  the  material  employed  for  producing  the 
volatile  alkali,  it  fhould  be  allowed  to  fiand  till  it  putrefy  or 
become  ftale ;  for  which  about  a  week's  time  in  fummer,  and 
three  or  four  weeks  in  cold  weather,  will  generally  be  requi- 
fite ;  but,  indeed,  the  longer  the  better.  By  this  putrefaction 
an  internal  movement  and  new  arrangement  in  the  elementary 
principles  of  the  urine  is  effected  by  nature  fo  as  to  produce 
in  it  real  volatile  alkali,  which  only  requires  to  be  called  forth 
and  brought  into  aCtion  by  the  aid  of  proper  means,  of  which 
the  following  may  ferve  as  an  example : — To  about  eight 
parts  of  ftale  urine  add  one  part  of  cauftic  or  quick-lime, 
the  freiher  burnt  the  better;  fiir  the  ingredients,  and  allow 
them  to  reft  for  about  fix  or  eight  hours,  to  give  time  to  the 
fediment  to  fettle  at  the  bottom  of  the  calk  or  other  vefifel  in 
which  the  mixture  is  made.  The  clear  liquor  or  lye  may 
then  be  drawn  off  by  a  plug  or  cock  at  fuch  a  height  from 
the  bottom  of  the  veffel  as  to  allow  the  lye  to  run  off' without 
difturbing  the  fediment.  By  this  means  the  volatile  alkali 
which  was  formed  in  the  urine  by  the  putrefactive  procefs  is 
rendered  cauftic,  the  lime  feizing  on  the  carbonic  acid  which 
ferved  to  neutralife  it  and  render  it  mild ;  and  all  that  is  now 
neeeffary  is  to  put  this  lye  into  the  fteaming-kettle  before 
defcribed,  and  then,  by  means  of  heat,  the  whole  alkali  will 
flifengage  itfelf  from  the  urine  and  pafs  into  the  fteaming- 
vats,  to  exercife  its  adtion  upon  the  goods  depofited  therein, 
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which  in  this  cafe  may  or  may  not  be  previoufly  impregnated 
with  an  alkaline*  foapy,  or  other  lye. 

If  foot  be  the  fubhance  employed  to  furnifh  the  volatile 
alkali*  a  lye  ttuift  be  prepared  from  it  by  lixiviation  with 
water*  For  this  purpofe,  a  cafk  or  other  vehel  fhould  be 
provided  with  a  double  bottom,  the  upper  one  perforated 
with  a  number  of  fmall  holes,  and  the  fpace  between  the 
two  filled  with  hraw,  or  with  any  material  which  will  lie 
open  enough  to  allow  the  lixivium  to  percolate,  and  yet 
clofe  enough  to  prevent  the  foot  from  pa  fling  with  the  clear 
liquor,  fuch  hfaw  or  other  material  being  intended  merely 
to  perform  the  office  of  a  filter.  Into  this  cafk  or  other  veffe! 
the  foot  is  to  be  introduced  above  the  double  bottom,  and 
water  is  to  be  thrown  upon  it,  in  which  it  fhould  be  allowed 
to  remain  for  fomd'  hours;  after  which  the  Water  maybe 
drawn  off  by  a  hole  in  the  fide  clofe  to  the  lower  bottom  of  the 
cafk  or  other  vehel  aforefaid,  and  will  be  found  to  have  ex-5 
tract  ed  a  confiderable  quantity  of  volatile  alkali  from  the  foot, 
and  to  have  become  an  alkaline  lye,  which,  after  being  ren¬ 
dered  cauftic  by  the  addition  of  about  one  pound  of  quick-* 
lime  to  every  eigh  t  pounds  of  the  lye,  may  then  be  conveyed 
to  the  beaming-kettle,  and  applied  to  the  purpofe  of  bleach¬ 
ing,  whitening,  and  purifying,  in  the  manner  before  directed 
refpedting  the  lye  prepared  with  bale  urine  and  quicklime ;  or 
it  may,  before  being  rendered  eaubic,  be  again  put  upon  a 
iecond  and  a  third  quantity  of  foot,  and  made  to  pafs  through 
them  as  at  firb  to  render  it  more  alkaline,  and  be  in  or  then 
-rendered  eaubic  by  quicklime,  as  before  directed,  may  be 
applied  to  the  purpofe  afbrefakL 

Where  fuch  fi-mple  and  cheap  materials  as  urine  or  foot 
cannot  be  procured  in  fu  hie  rent  quantity,  other  fub  fiances 
may  be  employed  for  the  production  of  the  volatile  alkali,  or 
for  extracting  it  from;  or  the  common  volatile  alkali  of  com¬ 
merce  may  be  employed  with  the  beaming-kettle,  beaming- 
vat,  and  other  apparatus  before  deferihed,  and  which  may  be 
varied  in  form,  fhape,  and  arrangement,  to  anfvver  the  feite 
and  other  circumhances  connedted  with  particular  buildings. 

The  method  of  employing  volatile  alkali  that  has  been  fpc- 
cified*  will  in  every  cafe  be  found  to  be  more  advantageous 

than 
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than  any  other  that  has  heretofore  been  made  ufe  of,  the 
a&ion  of  the  alkali  being  much  more  powerful  when  pent 
up  in  clofe  veffels  than  when  otherwife  applied,  and  all  wafte 
being  thereby  prevented*  Even  the  volatile  alkali  that  may 
remain  condenfed  in  the  fibre  or  tiffue,  or  on  the  furface  of 
the  goods  when  taken  from  the  fteaming-vat,  ought  not  to 
be  loft*  The  goods  fliould  be  rinfed  in  water  to  extraff  the 
alkali  from  them,  and  this  water  fhould  be  employed  for  the 
next  lixiviation  of  the  foot,  where  foot  is  made  ufe  of,  or 
fliould  be  thrown  into  the  fteaming-vat,  and  the  volatile 
alkali  be  feparated  from  it  by  means  of  heat,  and  made  to 
pafs'  into  the  receiver  before  defcribed,  which  will  never  re¬ 
quire  a  long  time  or  a  wafte  of  much  fuel,  being  fo  much 
more  volatile  than  the  water  that  it  foon  paffes  over. 

In  the  application  of  the  volatile  alkali,  the  goods  may  be 
taken  from  the  fteaming-vat  or  vats  from  time  to  time,  and 
the  operations  of  walking,  fteeping  in  acidulated  waters,  ex- 
pofure  to  the  fun  and  air,  or  to  the  a&ion  of  oxygenated 
muriatic  acid,  be  employed  with  advantage  in  fuch  ftages  of 
the  procefs  as  the  bleacher  may  think  proper,  as  has  been 
above  observed  refpedting  the  application  of  fixed  alkaline* 
foapy,  or  other  lyes,  to  the  bleaching,  whitening,  and  to  the 
purifying  and  eleanfing  of  the  various  goods  above  enume¬ 
rated,  by  the  ufe  or  through  the  medium  of  any  apparatus 
conftru&ed  on  the  principles  before  ftated.  When  cloth  or 
garments  are  to  be  wafhed  and  cleanfed  by  means  of  the 
fteaming  apparatus  before  fpecified,  they  may  be  impregnated 
with  a  ftrong  folution  of  foap  made  from  tallow,  or  from  oil, 
or  from  fifh,  or  from  bones,  or  from  wool,  and  with  or  with¬ 
out  an  addition  of  fixed  alkali,  and  with  or  without  the  ap¬ 
plication  of  the  volatile  alkali  in  the  manner  before  fpecified. 
It  is  only  neceffary  further  to  obferve,  that  oak  fhould  not  be 
employed  in  the  conftrudtion  of  the  fteaming-vat  or  other 
neceffary  veffel,  nor  any  kind  of  wood  that  contains  that  fub- 
ftance  known  among  ehemifts  by  the  name  of  the  gallic 
acid,  and  formerly  called  the  aftringent  principle,  becaufe  a 
portion  of  it  might  be  diffolved  in  the  lye,  and  would  not  fail 
to  exereife  its  a&ion  upon  the  fteaming-kettle  if  iftade  of 
kpn,  (which  is  the  heft  material  for  that  veffel,)  and  would 
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produce  ah  ink  more  of  lefs  dilute,  according  to  the  quantity 
of  gallic  acid  prefent,  which,  of  courfe,  would  blacken  the 
goods :  nor  fhould  any  kind  of  brafs  or  copper  be  made  ufe 
of  in  the  apparatus,  as  the  volatile  alkali  exercifes  fo  ftrong 
an  action  on  thefe  that  they  would  be  partially  diflolved,  and 
prove  injurious  to  the  procefs. 


XLI,  A  Treatife  on  the  Cultivation  of  the  Vine ,  and  the 
Method  of  vtaking  JVines .  By  C.  Ch.APTAL. 

[Continued  from  Page  268.] 

IV  Of  Fermentation. 

rp 

1  HE  mud  is  fcarcely  put  into  the  vat  when  it  begins  to 
ferment.  That  which  flows  from  the  grapes  by  the  preflure 
or  agitation  they  receive  during  the  carriage,  works  and  fer¬ 
ments  before  it  arrives  at  the  vat.  This  is  a  phenomenon 
which  any  one  may  eafily  obferve  by  following  the  vintagers 
in  warm  climates,  and  carefully  examining  the  muft  which 
i flues  from  the  grapes  and  remains  mixed  with  them  in  the 
veflel  ufed  for  carrying  them. 

The  antients  carefully  feparated  the  firft  juice,  which  can 
arife  only  from  the  riped  grapes,  and  which  flows  naturally 
by  the  efledt  of  the  flighted  preflure  exercifed  on  them.  They 
caufed  it  to  ferment  feparately,  and  obtained  from  it  a  deli¬ 
cious  beverage,  which  they  called  protopon .  Mufum  fponte 
defluens ,  antequam  calcentur  uva.  Baccius  has  deferibed  a 
fimilar  procefs  pradtifed  by  the  Italians:  Qui  primus  liquor 
non  calcatis  uvis  defuiti  vinum  effeit  virgineum ,  non  inqui - 
natum feecibus ;  lacrymam  vacant  Itali\  cito  potui  idoneum ft 
et  valde  utile.  But  this  virgin  liquor  forms  only  one  part  of 
the  juice  which  the  grapes  can  furnifh,  and  it  cannot  be 
treated  feparately,  except  when  it  is  required  to  obtain  wine 
very  delicate  and  little  coloured.  In  general,  this  firft  liquor 
is  mixed  with  the  red  of  the  grapes  which  have  been  trod, 
and  the  whole  is  left  to  ferment. 

The  vinous  fermentation  is  always  effected  in  vats  of  done 
or  of  wood.  Their  capacity  in  general  is  proportioned  to  the 

quantity 
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quantity  of  the  grapes  colle&ed  from  one  vineyard.  Thofe 
condru&ed  of  mafon-work  are  for  the  moft  part  of  good  cut 
hone,  and  the  infide  is  often  lined  with  bricks,  joined  toge¬ 
ther  by  a  cement  of  pozzolano  or  drong  clay.  Wooden  vats 
require  more  care  to  maintain  them,  are  more  fubje£t  to 
variations  of  temperature,  and  liable  to  more  accidents. 

Before  the  vintage  is  put  into  the  vat,  care  mull  be  taken 
to  clean  it.  It  mull  therefore  be  walked  with  warm  water 
and  well  ferubbed,  and  the  lides  mud  be  covered  with  two 

or  three  drata  of  lime.  This  covering;  is  attended  with  this 

»  * 

advantage,  that  it  faturates  a  part  of  the  malic  acid,  which 
exids  abundantly  in  the  mull,  as  we  fliall  (how  hereafter. 

As  the  whole  procefe  of  vinification  takes  place  during 
the  fermentation,  fince  it  is  by  it  alone  that  the  mufl  pafles 
to  the  date  of  wine ,  we  think  it  necelfary  to  confider  this 
important  fubje6l  under  feveral  points  of  view.  We  {hall 
fird  fpeak  of  the  caufes  which  contribute  to  produce  ferment¬ 
ation;  we  (hall  then  examine  its  effe£ls  qr  its  prod u£t,  and 
Ihall  conclude  with  deducing,  from  what  we  actually  know  on 
the  fubje&,  fome  general  principles  w'hiqh  may  direct  the 
4griculturift  in  the  ^rt  managing  it. 

Of  the  C.aufes  which  have  an  Influence  on  Fermentation . 

It  is  wrell  known  that  to  eftablifh  fermentation,  and  make 
it  follow  all  its  periods  in  a  regular  manner,  fome  conditions 
with  which  obfervation  has  made  us  acquainted  are  necedary. 
A  certain  degree  of  heat,  the  contact  of  the  air,  the  exig¬ 
ence  of  a  fweet  and  faccharine  principle  in  the  mud — fuch 
are  nearly  the  conditions  that  are  requifite;  we  {hall  endea¬ 
vour  to  make  known  the  effects  produced  by  each  of  them. 

I.  Influence  of  the  Temperature  of  the  At;mofphere  on 

Fermentation . 

The  54th  degree  of  Fahrenheit  is  pretty  generally  conddercd 
as  the  temperature  mod  favourable  to  fpiritous  fermentation  ; 
below  that  degree  it  is  languid ;  above,  it  becomes  too  tur 
multuous.  At  a  temperature  too  cold  or  too  hot,  it  does  not 
take  place  at  all,  Plutarch  obferved  that  cold  could,  prevent 
foqncntation,  and  that  the  fermentation  of  mud  was  always 

proportioned 
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proportioned  to  the  temperature  of  the  atmofphere  *.  Bacorf 
recommends  the  immerfion  of  veflels  containing  wine,  in  the 
fea,  to  prevent  its  decomposition.  Boyle  relates,  in  his  Treatife 
on  Cold,  that  a  Frenchman,  to  keep  his  wine  in  the  ftate  of 
mn ft,  and  preferve  to  it  that  fvveetnefs  of  which  fome  perfons 
are  fond,  el  oiled  the  calk  hermetically,  and  immerfed  it  in  4 
well  or  a  river.  In  thefe  cafes  the  liquor  was  not  only 
kept  in  a  temperature  very  unfavourable  to  fermentation,  but 
it  was  fecured  from  the  contadl  of  the  air,  which  checks, 
or  at  lea  ft  moderates,  fermentation. 

An  extraordinary  phenomenon,  but  which  feems  con¬ 
firmed  by  a  fufficient  number  of  observations  to  merit  full 
belief,  is,  that  fermentation  is  flower  as  the  temperature  has 
been  colder  at  the  time  of  collecting  the  grapes.  Rozier  found 
in  1769,  that  grapes  colle&ed  on  the  7th,  8th,  and  9th  of 
October  remained  in  the  vat  till  the  19th  without  Showing 
the  leaft  fign  of  fermentation  :  the  thermometer  in  the  morn¬ 
ing  had  been  at  3 l  degrees  below  freezing,  and  maintained 
itfelf  at  -f-  4.  The  fermentation  was  not  completed  till  the 
25th  y  while  ftmilar  grapes  collected  on  the  16th,  a£  a  tem¬ 
perature  much  lefts  cold,  terminated  their  fermentation  on 
the  21ft  or  2  2d.  The  fame  thing  was  obferved  in  1740, 

In  confequence  of  thefe  principles,  it  has  been  recom¬ 
mended  to  place  the  vats  in  covered  places ;  to  remove  them 
from  damp  and  cold  places  ;  to  cover  them,  in  order  to  mo¬ 
derate  the  cold  of  the  atmofphere;  to  heat  again  the  mafs 
by  introducing  boiling  mu  ft ;  and  to  make  choice  of  a  warm 
day  for  collecting  the  grapes,  or  to  expofe  them  to  the  fun,  &c, 
2.  Influence  of  the  Air  on  Fermentation. 

We  have  feen  in  the  preceding  article  that  fermentation 
may  be  moderated  and  retarded  by  withdrawing  the  muft 
from  the  direCf  addon  of  the  air,  and  keeping  it  expofed  to  a 
cool  temperature.  Some  chemifts,  in  confequence  of  thefe 
fadls,  are  of  opinion  that  fermentation  can  take  place  only 
bv  the  adtion  of  the  atmofpheric  air ;  but  a  more  attentive 
observation  of  all  the  phenomena  it  prefents  in  its  different 
pates,  will  enable  us  to  fet  a  juft  value  on  all  the  opinions 
which  have  been  entertained  on  that  fubjedt, 

*  Quaeft.  Nat.  27. 
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The  air,  no  doubt,  is  favourable  to  fermentation.  This 
truth  feems  eftabliffied  by  a  concurrence  of  all  the  fadts' 
known;  for,  when  preserved  from  the  contadt  of  the  air> 
ip uft  will  keep  a  long  time  without  any  change  or  alteration. 
But  it  is  proved  alfo,  that  though  muft  fhut  up  in  clofe  veflfels 
undergoes  very  flowly  the  phseuomena  of  fermentation,  it  at 
length  terminates,  and  that  the  wine  produced  by  it  is  more 
generous.  This  is  the  refult  of  the  experiments  of  D.  Gentih 

If  a  little  yeaft  of  beer  and  molafles,  diluted  in  water,  be 
introduced  into  a  fiafk  with  a  bent  beak;  arid  if  the  beak  of 
the  fialk  be  opened  under  a  bell  filled  with  water,  and  inverted 
over  a  pneumatic  tub,  at  the  temperature  of  60  or  65  degrees; 
according  to  my  obfervationS,  the  firft  phenomena  of  fer¬ 
mentation  will  always  appear  a  few  minutes  after  the  appa¬ 
ratus  has  been  thus  arranged;  the  vacuum  of  the  flafk  foon 
becomes  filled  with  bubbles  and  foam  ;  a  great  deal  of  car¬ 
bonic  acid  paffes  under  the  bell ;  and  this  movement  does 
not  ceafe  till  the  liquor  has  become  fpiritous.  In  no  cafe 
have  I  ever  feen  an  abforption  of  atmofpheric  air. 

If,  inftead  of  giving  free  vent  to  the  gafeous  matters  which 
efcape  by  the  procefs  of  fermentation,  their  difengagement 
be  checked  by  keeping  the  fermenting  mafs  in  clofe  veffels, 
the  movement  then  llackens,  arid  the  fermentation  termi¬ 
nates  only  with  difficulty  and  after  a  very  long  time. 

In  all  the  experiments  which  I  tried  on  fermentation,  1 
have  never  feen  that  the  air  was  abforbed.  It  neither  enters 
into  the  produ6t  as  a  principle,  nor  into  the  decompofition  as 
an  element ;  it  is  expelled  from  the  veflels  with  the  carbonic 
acid,  which  is  the  firft  refult  of  the  fermentation. 

Atmofpheric  dir,  then,  is  not  neceffiary  to  fermentation  ; 
and  if  it  appears  ufeful  to  eftabliffi  a  free  communication 
between  the  muft  and  the  atmofphere,  it  is  becaufe  the  gafeous 
fubftances  which  are  formed  in  the  fermentation  may  then 
fcfcape,  by  mixing  with  or  diffblvirig  in  the  furroiinding  air. 
It  follow's  alfo  froth  this  principle,  that  when  the  muft  is  put 
into  clofe  veffels  the  carbonic  acid  will  find  obftacles  to  itd 
Volatilifation :  it  will  be  forced  to  remain  intefpofed  in  the 
liquid  ;  it  will  be  diflolved  there  in  part;  arid,  making  a  con¬ 
tinual  effort  againft  the  liquid,  and  each  of  the  parts  of  which 
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it  isi  compofed,  it  will  flacken  and  extinguifh  almoft  com¬ 
pletely,  the  a 61  of  fermentation. 

That  fermentation  therefore  maybe  eftablifhed,  and  p&fs 
through  all  its  periods  in  a  fpeedy  and  regular  manner,  there 
mil  ft  be  a  free  communication  between  the  fermenting  mafs 
and  the  atmofpheric  air.  The  principles  which  are  then  dif- 
engaged  by  the  procefs  of  fermentation  eafily  enter  the  at- 
rnofphere,  which  ferves  them  as  a  vehicle,  and  the  ferment¬ 
ing  mafs  from  that  moment  may,  without  any  obftacle,  ex¬ 
perience  movements  of  dilatation  and  expanfion. 

If  wine  fermented  in  clofe  veftels  is  more  generous  and 
more  agreeable  to  the  tafte,  the  reafon  is,  that  it  has  retained 
'  the  aroma  and  the  alcohol,  which  are  in  part  loft  in  ferment¬ 
ation  that  takes  place  in  the  open  air ;  for,  belides  their  being 
diffipated  by  the  heat,  the  carbonic  acid  carries  them  to  a 
ftate  of  abfolute  folution,  as  we  fhall  fhow  hereafter. 

The  free  conta6l  of  the  atmofpheric  air  accelerates  fer¬ 
mentation,  and  occafions  a  great  lofs  of  principles  in  the  al¬ 
cohol  and  aroma ;  while,  on  the  other  hand,  the  withdraw¬ 
ing  of  that  contact  ftackens  the  movement,  threatens  explo- 
lion  and  rupture,  and  the  fermentation  requires  a  long  time 
to  be  complete.  There  are  therefore  advantages  and  difad- 
vantages  on  both  fides ;  but  perhaps  it  might  be  poflible  to 
combine  thefe  two  methods  with  fo  much  fuccefs  as  to  re¬ 
move  all  their  difadvantages.  This,  no  doubt,  would  be  the 
higheft  point  of  vinification.  We  fhall  fee  hereafter  that 
foine  precedes  pra&ifed  in  different  countries,  either  for 
making  brifk  wines,  or  preferring  to  them  a  certain  agreeable 
perfume,  give  us  reafon  to  hope  for  a  more  happy  refult  o£ 
the  labours  that  may  be  undertaken  on  this  fubjeft  by  per- 
fons  of  ability. 

3.  Influence  of  the  Volume  of  the  fermenting  Mafs  on 

Ferment  atio7i. 

Though  the  juice  of  the  grape  ferments  in  a  very  fmall 
mafs,  ftnee  I  have  made  it  pafs  through  all  its  periods  of  de- 
compofnioii  in  glafles  placed  on  a  table ;  it  is  neverthelefs 
true,  that  the  phenomena  of  fermentation  are  powerfully 
modified  by  difference  of  volumes. 
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In  general,  fermentation  is  the  more  rapid,  fpeeclier,  more 
tumultuous,  and  more  complete,  as  the  mafs  is  more  confi- 
derable.  I  have  feen  the  fermentation  of  mud  in  a  calk  not 
terminated  till  the  eleventh  day:  while  a  vat  filled  with  the 
fame  liquor,  and  containing  twelve  times  the  volume  of  the 
calk,  ended  on  the  fourth  day.  The  heat  in  the  calk  never 
exceeded  70  degrees;  in  the  vat  it  rofe  to  88. 

It  is  an  incontedable  principle,  that  the  activity  of  fer¬ 
mentation  is  proportioned  to  the  mafs ;  but  we  mull  not 
thence  conclude  that  it  is  always  of  advantage  to  carry  on 
the  procefs  of  fermentation  in  a  large  mafs,  or  that  the  wine 
arifing  from  fermentation  edabliffied  in  the  largell  vats  has 
fuperior  qualities :  there  is  a  term  for  every  thing,  and  there 
are  extremes  equally  dangerous,  which  mult  be  avoided.  To 
have  complete  fermentation,  care  mud  be  taken  not  to  obtain 
it  with  too  great  precipitation.  It  is  impoffible  to  determine 
the  volume  mod  favourable  to  fermentation ;  it  even  appears 
that  it  ought  to  be  varied  according  to  the  nature  of  the 
wine  and  the  objeCl  propofed.  If  it  be  the  prefervation  of 
the  aroma,  it  ought  to  be  performed  with  a  fmaller  mafs 
than  when  it  is  required  to  develop  all  the  fpiritous  part  to 
make  wines  proper  for  didillation.  I  have  feen  the  thermo¬ 
meter  rife  to  92  degrees  in  a  vat  containing  thirty  muids  * 
of  vintage  Languedoc  meafure.  In  that  cafe,  indeed,  all  the 
faccharine  principle  is  decompofed ;  but  there  is  a  lofs  of  a 
portion  of  the,  alcohol  by  the  heat  and  the  rapid  movement 
which  the  fermentation  produces. 

In  general,  the  capacity  of  the  vats  ought  to  be  varied 
according  to  the  nature  of  the  grapes.  When  they  are  very 
ripe,  fweet,  faccharine,  and  al mod  dry,  the  mud  has  a  thick 
confidence,  &c.  fermentation  takes  place  with  difficulty, 
and  a  great  mafs  of  liquid  is  required  that  the  fyrupy  juice 
may  be  entirely  decompofed ;  otherwife  the  wine  remains 
thick,  fweetiffi,  and  too  lufcloqs.  It  is  only  after  being  long 
kept  in  the  calk  that  this  liquor  acquires  that  degree  of  per¬ 
fection  to  which  it  is  capable  of  attaining. 

The  temperature  of  the  air,  the  date  of  the  atmofphere, 

*  A  mind  contains  309  quarts,  comprehending  ftalks,  ikins,  and 
dregs. — E. 
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and  the  weather  which  prevails  during  the  vintage— -all  these 
caufes  and  their  effects  muff  be  always  prefent  in  the  mincj 
of  the  agriculturifl:,  that  he  may  be  able  to  deduce  from  them 
rules  proper  for  dirediiqg  his  condudt  in  regard  to  this  object, 

4,  Influence  of  the  conjlituent  Principles  of  ISIujl  on 

'Fermentation . 

The  fvyeet  and  faccharine  principle,  water,  and  tartar,  are 
the  three  elements  of  the  grape  which  feem  to  have  a  power¬ 
ful  influence  on  fermentation :  it  is  not  only  to  their  exift- 
ence  that  the  firft  caufe  of  this  fublime  operation  is  due,  but 
it  is  to  the  very  variable  proportions  of  thefe  different  con¬ 
stituent  principles  that  we  muff  refer  the  principal  differences 
exhibited  by  fermentation. 

iff.  It  appears  proved,  by  comparing  tire  nature  of  all  the 
fubftances  which  undergo  fpiritous  fermentation,  that  none 
are  fufceptible  of  it  but  thofe  which  contain  a  fweet  and  fac¬ 
charine  principle ;  and  it  is  beyond  a  doubt  that  it  is  at  the 
expenfe  of  this  principle  that  alcohol  is  formed.  By  a  con- 
fequence  which  naturally  flows  from  this  fundamental  truth, 
bodies  in  which  the  faccharine  principle  is  rnoft  abundant 
ought  to  furnifh  the  moft  fpiritous  liquor.  This  is  what  is 
confirmed  by  experience.  But  it  is  impoffible  to  infi.ft  too 
much  on  the  neceffity  of  making  a  careful  diftindtion  between 
fugar  properly  fo  called  and  the  fweet  principle .  Sugar 
without  doubt  exifts  in  grapes,  and  it  is  to  it  in  particular 
that  is  owing  the  alcohol  which  rcfults  from  its  decompofition 
by  fermentation ;  but  this  fugar  is  conffaptly  mixed  with  a 
fweet  body,  more  or  lefs  abundant,  and  very  proper  for  fer¬ 
mentation  :  it  is  a  real  leaven,  which  almoft  every  where 
accompanies  fugar,  but  which  by  itfelf  cannot  produce  al¬ 
cohol.  Hence  it  happens  that,  when  it  is  neceffary  to  fer¬ 
ment  fugar  in  order  to  obtain  rum,  it  is  employed  in  the 
ffate  of  fyrup  called  vezou,  becaufe  it  then  contains  the  fweet 
principle  which  facilitates  the  fermentation. 

The  diftindtion  between  the  fweet  principle  and  fugar  pro¬ 
perly  fo  called  has  been  very  well  effabliflicd  by  Deyeux  in 
the  Journal  des  Pharmaciens . 

This  fweet  principle  is  almofi  infeparable  from  the  prin- 
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£ip)e  of  fugar  in  the  produbls  of  vegetation ;  and  thefe  two 
principles  are  fb  well  combined  in  fome  cafes  that  they  can¬ 
not  be  completely  difunited  hut  with  difficulty.  This  is  what 
will  long  prevent  fugar,  perhaps,  from  being  extracted  for 
commerce  from  feveral  vegetables  which  contain  it.  The 
iugar-cane  appears  to  be  that  of  all  the  vegetables  in  which 
this  feparation  is  eafleft.  Many  fadts  induce  us  to  believe  that 
this  fweet  principle  approaches  near  in  its  nature  to  the  fac¬ 
charine  principle;  that,  under  favourable  circumftances,  it 
may  even  be  converted  into  fugar ;  but  the  prefent  is  not  the 
moment  for  difcuffing  this  important  point. 

Grapes,  then,  may  be  very  fweet  and  very  agreeable  to  the 
tafte,  yet  produce  very  baa  wine;  becaufe  fugar  may  exift 
only  in  very  fmall  quantity  in  grapes  which  to  appearance 
are  highly  faccharine.  This  is  the  reafo,n  why  grapes  exceed¬ 
ingly  fweet  to  the  tafte  do  not  always  furnifh  the  moft  fpi¬ 
ritous  wines.  In  a  word,  a  very  little  pradfice  is  fufficicnt 
to  enable  us  to  diftinguifti  the  really  faccharine  favour  from 

O  v  ■  *Jr 

the  Fveet  tafte  which  fome  glares  poffcfs.  Thus  the  mouth 
habituated  to  tafte  the  highly  faccharine  grapes  of  the  fouth, 
will  not  confound  with  them  the  chaj/elass  though  very  fweet, 
of  Fontainebleau. 

We  ought  therefore  to  conftder  fugar  as  the  principle  which 
gives  rife  to  the  formation  of  alcohol  by  its  decompofition, 
and  fweet  and  faccharine  bodies  as  the  real  leaven  of  fpiritous 
fermentation.  That  mull,  then,  may  be  proper  for  under¬ 
going  a  good  fermentation,  it  ought  to  contain  thefe  two 
principles  in  proper  proportions :  fugar  alone  does  not  fer¬ 
ment,  or  at  leaft  the  fermentation  of  it  is  flow  and  incom¬ 
plete.  Pure  mucilage  does  not  furnifti  alcohol ;  it  is  only  to 
the  union  of  thefe  two  fubftanc.es  that  we  are  indebted  for 

*  *  *  (>'  r  -  '  ,«  .  '  #  J  ■  j  i  ;  .  ,■  r*  ;  ,  ‘  }'  1  >  ’  •  ,  < 

good  fpiritous  fermentation*.  • 

2d,  Very  aqueous  mull,  as  well  as  too  thick  mu  ft,  experi¬ 
ences  fermentation  with  difficulty.  A  proper  degree  of  fluid¬ 
ity,  then,  is  neeeffary  to  obtain  good  fermentation;  and  this 

*  There  are  fome  mucous  bodies  capable  of  undergoing  fpiritous  fer¬ 
mentation  ;  but  it  is  probable  that  thefe  mucous  bodies  contain  fugar., 
which  is  more  difficult  to  be  extra&ed  in  proportion  as  the  quantity  is  lei-. 
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is  prefented  by  the  exprefted  juice  of  grapes  which  have  come 
to  perfect  maturity. 

When  the  mult  is  very  aqueous  the  fermentation  is  flow 
and  difficult,  and  the  wine  arifing  from  it  is  weak,  and  very 
iufceptible  of  decompofition.  In  this  cafe  the  antients  were 
accuftomed  to  boil  their  mull:  by  thefe  means  they  caufed 
the  fupernatant  water  to  evaporate,  and  brought  back  the 
liquor  to  the  proper  degree  of  thicknefs.  This  procefs,  al¬ 
ways  advantageous  in  the  northern  countries,  and  in  general 
wherever  the  feafon  has  been  rainy,  is  ftill  pradlifed.  Maupin 
has  even  contributed  to  make  this  method  be  more  adopted, 
in  proving,  by  numerous  experiments,  that  it  may  be  ufed 
with  advantage  in  almoft  all  the  wine  countries.  It  however 
appears  to  be  ufelefs  in  warm  climates  ;  it  is  not  applicable 
but  in  cafes  when  the  feafon  having  been  rainy  has  not  per¬ 
mitted  the  grapes  to  attain  to  the  proper  degree  of  maturity, 
or  when  the  vintage  has  taken  place  during  wet  or  foggy 
weather. 

There  are  fome  countries  where  baked  plaftre  is  mixed 
with  the  grapes  to  abforb  the  excefs  of  humidity  they  may 
contain.  The  cuftom  eftablifhed  in  other  places  of  drying 
the  grapes  before  they  are  fermented  is  founded  on  the  fame 
principle.  All  thefe  precedes  tend  in  an  eftential  manner  to 
remove  the  humidity  with  which  the  grapes  may  be  impreg¬ 
nated,  and  to  prefent  a  thicker  juice  to  fermentation. 

3d,  The  juice  of  ripe  grapes  contains  tartar,  which  may 
be  fhown  in  it  merely  by  concentrating  the  liquor,  as  we 
have  obferved  :  but  verjuice  furnifhes  a  ftill  greater  quantity; 
and  it  is  generally  true  that  grapes  give  lefs  tartar  the  more 
fugar  they  contain. 

The  marquis  de  Bouillon  extra&ed  from  2  I  wine  pints  of 
rnuft  about  10  dwts.  of  fugar  and  dwt.  of  tartar.  It  ap¬ 
pears  from  the  experiments  of  the  fame  ehemift,  that  tartar 
as  well  as  fugar  concurs  to  facilitate  the  formation  of  alcohol. 
To  obtain  three  times  as  much  ardent  fpirit,  nothing  is  ne- 
ceffary  but  to  increafe  the  proportion  of  the  tartar  and  the 
fugar. 

The  fame  ehemift  has  alfo  proved  that  muft  deprived  of 

its 
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its  tartar  does  not  ferment,  but  that  the  property  of  ferment¬ 
ing  may  be  reftored  to  it  by  reftoring  to  it  that  principle. 

About  120  quarts  of  water,  100  ounces  of  fugar,  and  a 
pound  and  a  half  of  cream  of  tartar,  remained  three  months 
without  fermenting.  About  16  pounds  of  pounded  vine- 
leaves  were  added,  and  the  mixture  fermented  ftrongly  for 
fifteen  days.  The  fame  quantity  of  water  and  vine-leaves, 
left  to  ferment  without  fugar  and  without  tartar,  produced 
only  an  acidulous  liquor.  , 

In  500  quarts  of  calfonade  and  10  pounds  of  cream  of 
tartar  fermentation  was  fully  eftablifhed,  and  continued 
forty-eight  hours  longer  than  in  vats  which  contained  Ample 
muft.  The  wine  refulting  from  the  firft  fermentation  furnifhed 
one  part  and  a  half  of  brandy,  at  twenty  degrees  of  Beaume’s 
areometer,  in  (even  parts  which  had  been  diftilled ;  while 
the  wine  made  without  the  addition  of  fugar  or  tartar  pro¬ 
duced  only  a  twelfth  part  of  fpirit  at  the  fame  degree. 

Saccharine  grapes  require,  in  particular,  the  addition  of 
tartar :  it  is  fufficient  for  this  purpofe  to  boil  it  in  a  kettle 
with  the  muft,  in  order  that  it  may  be  diflfolved.  But  when 
muft  contains  tartar  in  excefs,  it  may  be  difpofed  to  furnilh 
ardent  fpirit  by  adding  to  it  fugar. 

It  appears,  then,  from  thefe  experiments,  that  tartar  faci¬ 
litates  fermentation,  and  concurs  to  render  the  decompofition 
of  the  fugar  more  complete. 

Ph&7iomena  of  the  Products  of  Fermentation* 

Before  we  enter  into  a  detail  of  the  principal  phenomena 
exhibited  by  fermentation,  we  think  it  proper  to  trace  out 
briefly  the  progrefs  it  follows  in  its  periods. 

Fermentation  firft  announces  itfelf  byfmall  bubbles  which 
appear  on  the  furface  of  the  muft;  by  degrees  fo  me  are  feen 
to  arife  from  the  centre  even  of  the  mafs  in  a  ftate  of  fer¬ 
mentation,  and  to  burft  at  the  furface ;  their  pafiage  through 
the  ft  rata  of  the  liquid  agitates  all  its  principles,  difplaces  al| 
their  moleculce,  and  there  foon  refults  a  hilling  noife  ftmilar 
to  that  produced  by  a  gentle  ebullition.  * 

Small  drops,  which  immediately  fall  back,  are  then  feen 
to  rife  fe'vera!  inches  above  the  furface  of  the  liquid.  In  that 

.  *  '  ’  ft  ate 
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date  the  liquor  is  turbid,  and  every  thing  is  mixed,  con¬ 
founded,  agitatedj  &c.;  filaments,  pellicles,  flakes,  grapes, 
and  (tones,  float  feparately,  and  are  puffied,  expelled,  preci¬ 
pitated,  and  thrown  up,  till  they  at  length  fettle  at  the  fur- 
face,  or  are  depofited  at  the  bbttoili  of  the  Veffel .  In  this 
manner,  and  by  a  feries  of  inteftihe  movement,  there  is 
formed  at  the  furface  of  the  liquor  a  cruft  of  greater  or  lefs 
thicknefs)  called  by  the  French  le  chapeau  cle  la  vendange. 

This  rapid  movement  arid  continual  difengagement  of 
thefe  aeriform  hubbies  confiderably  increafe  the  volume  of 
the  mafs.  The  liquor  rifes  in  the  vat  above  its  primitive 
level.  The  bubbles,  which  experience  fome  refiftance  to 
their  volatilifation  by  the  thickhefs  and  tenacity  of  the  cha¬ 
peau,  force  a  pafiage  to  themfelves  in  certain  points,  and  pro¬ 
duce  abundant  froth. 

The  heat  increafing  tri  proportion  to  the  energy  of  the  fer¬ 
mentation,  an  odour  of  fpirit  of  wine  is  difengaged,  and  dif- 
fufed  every  where  around  the  vat ;  the  liquor  affumes  a  darker 
colour  \  and  after  feveral  days’,  and  fometimes  even  after  a 
few  hours’,  tumultuous  Fermentation,  the  fymptoms  decreafe^ 
the  mafs  rcfuriles  its  former  volume^  the  liquor  becomes 
bright,  and  the  fermentation  is  almoft  terminated. 

Among  the  moft  ftriking  phenomena  and  the  moft  fenfible 
effects  of  fermentation  there  are  four  principal  ones  which 
require  particular  attention  ;  the  produftion  of  heat,  the  dif¬ 
engagement  of  gas,  the  formation  of  alcohol,*  and  the  co¬ 
loration  of  the  liquor. 

I  fhall  here  fpeak  of  each  of  thefe  phenomena,  according 
to  what  we  know  of  them  with  certainty  from  obfervation. 

i  ft,  Production  oj  Heat. — It  fometimes  happens  in  cold 
countries,  but  particularly  when  the  temperature  is  above 
55  degrees,  that  the  liquor  put  into  the  vat  experiences  nd 
fermentation,  unlefs  feme  means  can  be  found  to  heat  the 
mafs.  This  may  be  done  by  introducing  into  it  warm  muft, 
fhrring  the  liquor  ftronglv,  heating  the  atmofphere,  or  co¬ 
vering  the  vat  with  cloths; 

o  ,  . 

But  as  loon  as  the  fermentation  begins  the  heat  acquires 
mtenfity.  Sometimes  a  few  hours’  fermentation  is  fufficient 
to  carry  it  to  the  higheft  degree.  In  general  it  is  in  the  ratio 
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the  fwellihg  up  of  the  mafs ;  it  increafes  and  decreafes  like 
it,  as  will  be  proved  by  the  experiments  which  I  {hall  fubjoin 
to  this  article. 

The  heat  is  not  always  equal  throughout  the  whole  mafs  5 
it  is  often  more  intenfe  towards  the  middle^  efpecially  when 
the  fermentation  is  not  fufficiently  tumultuous  to  mix  and 
confound  by  violent  movements  all  the  parts  of  the  mafs  :  in 
that  c<ffe  the  vintage  is  trod  again ;  it  is  agitated  from  the 
circumference  to  the  centre,  and  an  equal  temperature  is 
eftablifhed  in  every  point. 

We  may  admit  as  incortteftablc  truths  :  1ft,  That,  at  an 
equal  temperature,  the  greater  the  mafs  of  the  vintage  the 
greater  will  be  the  effervefcence,  movement,  and  heat,  2d, 
That  the  effervefcence,  the  movement,  and  heat,  are  greater 
in  vintage  where  the  juice  of  the  grapes  is  accompanied  with 
the  pellicles,  ftones$  ftalks,  &c.  than  in  muft  feparated  from 
all  thefe  matters.  3d,  That  fermentation  can  produce  from 
59  to  95  degrees  of  heat :  at  leaft,  I  have  fee n  it  in  activity 
between  thefe  two  extremes. 

2d,  Difengagement  of  Gas . — The  carbonic  acid  gas  diff 
engaged  from  the  vintage,  and  its  effects  hurtful  to  refpira- 
tion,  have  been  known  fince  fermentation  itfelf  was  known. 
This  gas  efcapes  in  bubbles  from  every  point  of  the  vintage^, 
rifes  in  a  mafs,  and  burfts  at  the  furface.  It  difplaces  the 
atmofpheric  air  which  refts  on  the  vintage,  occupies  every 
where  the  vacant  parts  of  the  vat>  and  flows  over  the  edges, 
precipitating  itfelf  in  the  lowed  places  on  account  of  its  gra¬ 
vity.  It  is  to  the  formation  of  this  gas,  which  takes  a  por¬ 
tion  of  oxygen  and  carbon  from  the  conftituent  principles  of 
the  muft,  that  we  fhall  in  future  refer  the  changes  which 
take  place  in  fermentation. 

This  gas,  retained  in  the  liquor  by  all  the  means  that  can 
be  oppofed  to  its  evaporation,  contributes  to  preferve  the 
aroma  and  a  portion  of  alcohol  which  exhales  along  with  its 
The  antients  were  acquainted  with  thefe  means,  and  they 
carefully  diftinguiftred  the  product  of  a  free  from  that  of  a 
clofe  fermentation ;  that  is  to  fay,  the  fermentation  effected 
in  open  and  that  effected  in  dole  vefTets.  Brifk  wines  are 
indebted  for  that  quality  to  their  having  been  {hut  up  in  the 
Vol.  IX;  U  u  bottles 
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battles  before  their  fermentation  was  completed.  This  gas, 
being  (lowly  developed  in  the  liquor,  remains  compreffed  in 
it  till  the  moment  when,  the  effort  of  the  compreffion  having, 
ceafed,  by  the  opening  of  the  veffels  it  can  efcape  with  force. 

This  acid  gas  gives  to  all  liquors  impregnated  with  it  a 
tartifh  favour.  Thofe  mineral  waters  called  gafeous  waters 
are  indebted  to  it  for  their  principal  virtue.  But  it  would  be 
having  a  very  incorrect  idea  of  its  real  (late  in  wine,  to  com¬ 
pare  its  effects  to  thofe  which  it  produces  by  its  free  folution 
In  water. 

The  carbonic  acid  difengaged  from  wine  holds  in  folution 
a  pretty  conliderable  portion  of  alcohol.  I  think  I  was  the 
frit  who  made  known  this  faCt,  when  I  fhowed,  that  by  ex- 
pofing  pure  water  in  veffels  placed  immediately  above  the 
chapeau  of  the  vintage,  at  the  end  of  two  or  three  days  this 
water  is  impregnated  with  carbonic  acid,  and  that,  to  ob¬ 
tain  very  good  vinegar,  nothing  is  neceffary  but  to  put  It  into 
uncorked  bottles,  and  to  leave  it  to  itfelf  for  a  month.  At 
the  fame  time  that  the  vinegar  is  formed,  abundance  of  flakes, 
which  are  of  a  nature  analogous  to  fibrous  matter,  are  preci- 
pitcfted  in  the  liquor.  When  water  containing  earthy  ful- 
phats,  fuch  as  well-water,  is  employed  inftead  of  pure  water, 
there  is  difengaged  at  the  moment  of  acetification  an  odour 
of  fulphurated  hydrogen  gas,  which  arifes  from  the  decom- 
pofition  of  the  fulphuric  acid  itfelf.  This  experiment  fuffi- 
ciently  proves-  that  the  carbonic  acid  gas  carries  with  it  al¬ 
cohol  and  a  little  extractive  matter;  and  that  thefe  two  prin¬ 
ciples,  neceffary  for  the  production  of  the  acetous  acid,  being 
afterwards  decompofed  by  the  eontaCt  of  the  atmofpheric  air, 
produce  acetous  acid. 

But  is  the  alcohol  diffolved  in  the  gas,  or  is  it  volatilifed 
merely  by  the  heat  ?  This  queftion  cannot  be  determined  by 
direCt  experiments.  Gentil  obferved  in  1779,  that  when  a 
glafs.bell  was  inverted  over  the  vintage  in  fermentation,  the. 
infide  of  it  became  covered  with  drops  of  a  liquid  which  had 
the  fmell  and  properties  of  the  fir  ft  phlegm  that  paffes  when 
fpirits  are  diflilled.  Humboldt  has  proved  that  if  the  vapour 
of  champagne  be  received  under  bells,  in  an  apparatus  for 
collecting  gas,  furrounded  with  ice,  alcohol  is  precipitated  on 
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the  Tides  merely  by  the  impreffion  of  the  cold.  It  appears, 
then,  that  the  alcohol  is  ditfolved  in  the  carbonic  acid  gas, 
and  it  is  this  fab  dance  which  communicates  to  the  vinous 
gas  a  part  of  its  properties.  Every  one  feels,  by  the  impref¬ 
fion  which  the  vapour  of  champagne  makes  on  our  organs, 
how  this  gafeous  matter  is  modified,  and  differs  from  pure 
carbonic  acid. 

It  is  not  the  moft  faccharine  muff  that  furnifhes  the  1110ft 
gafeous  acid,  nor  is  it  that  employed  in  general  for  making 
the  brifkeft  wines.  If  the  fermentation  of  this  kind  of  grapes 
were  checked  by  (hutting  them  up  in  calks  or  jars  to  pre- 
ferve  the  gas  difengaged  from  them,  the  faccharine  principle, 
which  abounds  in  them,  would  not  be  decompofed,  and  the 
wine  would  be  fweet,  lufcious,  thick,  and  difagreeable.  There 
are  fome  wines  all  the  alcohol  of  which  is  diffolved  in  the- 
gafeous  principle:  that  of  Champagne  furnifhes  a  proof  of  it. 

It  is  difficult  to  obtain  wine  red  and  bride  at  the  fame 
time;  efpecially  as,  to  make  it  acquire  colour,  it  muff  be ■  dif¬ 
fered  to  ferment  over  the  flans,  (talks,  &c.;  and  as  by  thefe 
means  the  acid  gas  is  diffipated. 

There  are  fome  wines  the  flow  fermentation  of  which  con¬ 
tinues  for  feveral  months.  Thefe,  if  put  ini o  bottles  at  the 
proper  time,  become  brifk  :  there  are  none,  ltrictiy  fpeaking, 
but  wines  of  this  kind  capable  of  acquiring  that  property. 
Thofe  the  fermentation  of  which  is  naturally  tumultuous 
terminate  this  procefs  too  foon,  and  would  break  the  vetfels 
in  which  they  are  inclofed. 

This  acid  gas  is  dangerous  to  be  refpired.  All  animals 
qxpofed  to  it  are  fuffocated.  Such  melancholy  accidents  are 
much  to  be  apprehended  when  the  vintage  is  made  to  ferment 
in  low  places  where  the  air  is  not  renewed.  This  gafeous  fluid 
difplacesthe  atmofpheric  air,  and  at  laft  fills  the  whole  cellar. 
It  is  the  more  dangerous  as  it  is  invifible  like  air;  and  too 
much  precaution  cannot  be  taken  againft  its  fatal  effects. 
To  afcertain  whether  there  be  any  danger,  thofe  who  enter  a 
place  where  vintage  is  in  a  date  of  fermentation  ought  to 
caufe  a  lighted  candle  to  be  carried  before  them  :  if  the  candle 
continues  burning,  there  is  no  danger;  but  if  it  is  feen  to 
grow  dim,  and  then  to  go  out,  it  will  be  prudent  to  retire. 

.  ,  Uua  '  This 
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This  danger  may  be  prevented  by  faturating  the  gas  in 
proportion  as  it  is  precipitated  on  the  floor,  by  fcattering  in 
feveral  places  milk  of  lime,  or  quicklime.  A  place  rendered 
noxious  by  this  pernicious  gas  may  be  purified  by  throwing 
upon  the  floor  and  againft  the  walls  quicklime  diluted  in 
water :  a  cauftic  alkaline  ley,  fuch  as  foapmakers’  ley  or  am¬ 
monia,  will  produce  a  fimilar  effeb.  In  all  cafes  the  gafeous 
acid  inftantly  combines  with  thefe  matters,  and  the  external 
air  defcends  to  occupy  its  place. 

3d,  Formation  of  Alcohol . — The  faccharine  principle  exifls 
in  nsuft,  and  makes  one  of  its  principal  chambers :  it  dis¬ 
appears  by  fermentation,  and  is  replaced  by  alcohol  5  which 
eflentially  charaberifes  wine. 

We  (hall  mention  hereafter  in  what  manner  this  pheno¬ 
menon,  or  this  interefting  feries  of  decompofitions  and  pro- 
dubious,  may  be  conceived.  Our  bufinefs  at  prefent  is  to, 
indicate  the  principal  fabs  which  accompany  the  formation 
of  alcohol. 

As  the  objeb  and  effeb  of  fpiritous  fermentation  are 
merely  the  produbion  of  alcohol  by  decompofing  the  fac¬ 
charine  principle,  it  thence  follows  that  the  formation  of  the 
one  is  always  in  proportion  to  the  deftrubion  of  the  other, 
and  that  the  alcohol  will  be  more  abundant  as  the  faccharine 
principle  is  greater :  for  this  reafon,  the  quantity  of  alcohol 
may  be  augmented  at  pleafure  by  adding  to  the  muft  the 
fugar  which  feems  to  be  wanting. 

It  invariably  follows  from  thefe  principles,  that  the  nature 
of  the  vintage  in  fermentation  is  every  moment  modified  and 
changed  :  its  fmell,  tafie,  and  other  chambers,  are  continu¬ 
ally  varying.  But  as  there  is  a  very  conftant  progrefs  in  the 
procefs  of  fermentation,  it  may  be  followed  in  all  its  changes, 
which  may  be  confidered  as  invariable  figns  of  the  different 
Hates  through  which  the  vintage  pafles. 

I  A,  Mu  A  has  a  fweetifli  odour,  which  is  peculiar  to  it, 
2d,  Its  favour  is  more  or  lefs  faccharine.  3d,  It  is  thick, 
and  its  confidence  varies  according  as  the  grapes  are  more 
or  lefs  ripe,  more  or  lefs  faccharine.  I  have  found  by  ex¬ 
perience  that  fome  marked  75  degrees  of  the  areometer,  and 
others  only  from  40  to  42.  It  is  exceedingly  foluble  in  water. 

Scarcely 
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'  Scarcely  is  the  fermentation  determined  when  all  the  cha- 
rafters  are  changed  :  the  odour  begins  to  become  pungent  by 
the  disengagement  of  carbonic  acid;  the  favour,  ftdl  very 
fweet,  is  however  already  mixed  with  a  little  of  the  pungent ; 
the  confiftence  decreafes ;  the  liquor,  which  hitherto  prefented 
only  one  uniform  whole,  exhibits  flakes  which  become  more 
and  more  infoluble. 

The  faccharine  favour  becomes  gradually  weaker,  and  the 
vinous  Stronger :  the  confiftence  of  the  liquor  is  fenfibly  lef- 
fened :  the  flakes  detached  from  the  mafs  are  more  com¬ 
pletely  infulated.  The  odour  of  the  alcohol  is  perceived  at 
a  greater  di  fiance. 

At  laft  the  moment  arrives  when  the  faccharine  principle 
is  no  longer  fenfible  ;  the  favour  and  frnell  now  indicate  no¬ 
thing  but  alcohol :  all  the  faccharine  principle,  however,  is 
not  deftroyed;  a  portion  of  it  ftill  remains;  the  exiftence  of 
which  is  not  m  a  Iked  by  that  of  the  predominant  alcohol,  as 
is  confirmed  by  the  very  correft  experiments  of  Gentil.  The 
further  deeompofition  of  this  fubfiance  takes  place  by  the  aid 
of  the  tranquil  fermentation  which  is  continued  in  the  calks* 

When  the  fermentation  has  palled  through,  and  termi¬ 
nated  all  its  periods,  no  more  Sugar  exifts ;  the  liquor  has 
acquired  fluidity,  and  prefents  only  alcohol  mixed  with  a 
little  extraft  and  colouring  principle. 

4fh,  Coloration  of  the  vinous  Liquor.' —The  tnuft  which 
flows  from  the  grapes  tranfported  from  the  vineyard  to  the 
vat  before  they  have  been  trod,  ferments  alone,  produces 
virgin  wine ,  the  protopon  of  the  antients,  which  is  not 
coloured. 

Red  grapes,  the  juice  of  which  is  exprefled  by  mere 
treading,  always  furnilh  white  wine  when  not  fermented 
with  the  (kins,  ftalks,  &c. 

Wine  becomes  more  and  more  coloured  as  the  vintage 
remains  longer  without  being  fermented.  Wine  is  lefs 
coloured  as  the  grapes  have  been  lefs  trod,  as  greater  care 
flas  been  taken  to  eaufe  them  to  ferment  in  the  iki ns,  & c. 

Wine  is  more  coloured  as  the  grapes  are  riper  and  lefs 

aqueous* 
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The  liquor  furnifhed  by  the  fkins,  &c.  when  fubje&ed  to 
tbs  prefs  is  lefs  coloured. 

The  fouthern  wines,  and,  in  general,  thofe  made  from  grapes 
collected  in  places  well  expo  fed  to  thefouth,  are  more  coloured 
than  the  wines  of  the  north.  . 

Such  are  the  practical  axioms  which  have  been  famTioned 
by  long  experience.  Two  fundamental  truths  thence  refill  t : 
the  fir  it  is,  that  the  colouring  principle  of  wine  exifbs  in  the 
fkins  of  the  grapes ;  the  fecond  is,  that  this  principle  does 
not  detach  itfelf,  and  is  not  completely  diiTolved  in  the  vint¬ 
age  but  when  the  alcohol  is  developed  in  it. 

We  (hall  treat  in  the  proper  place  of  this  colouring  prin¬ 
ciple,  and  fhall  ftiow,  that  though  it  approaches  refins  in 
fame  of  its  properties,  it  is,  however,  effentially  different. 

Any  one,  after  this  fibort  explanation,  may  account  for  all 
the  proceffes  ufual  for  obtaining  wines  more  or  lefs  coloured; 
and  may  readily  conceive -that  it  is  in  the  power  of  the  agri- 
culturift  to  give  to  his  wines  whatever  tint  of  colour  her 

choofes.  >  .  : 

[To  be  continued,] 


XLII.  Refearches  refpecting  the  Raws  of  Affinity.  By 
C.  Berth ollet,  Member  of  the  French  National 
Infitute, 

[Continued  from  p.  153,] 

w.  Of  the  Determination  of  Elective  Affinities. 

HP  .  . 

JL  O  determine  the  elective  affinity  of  two  fubftances  for  a 
third,  according;  to  the  idea  whi  ch  v/e  ought  to  form  of  it,  is 
to  afcertain  in' what  ratio  this  third  fub fiance  ought  to  divide 
its  action  between  the  two  former,  and  at  what  degree  of 
faturation  each  of  them  ought  to  be  when  their  forces  are 
equally  oppofed.  The  refpective  affinities  will  he  propor¬ 
tional  to  the  degree  of  faturation  which  each  has  attained  in 
proportion  to  the  quantity  which  has  acted ;  fo  that,  if  the 
quantities  are  equal,  the  comparative  degree  of  faturation  will 
give  the  meafure  of  the  refpe&ive'affinities. 

gd,  W  hen  I  fpeak  of  the  faturation  of  a  fubftance,  I  do 

not 
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tiGt  mean  the  abfolute  faturation  at  which  all  reciprocal 
adiion  would  ceafe ;  but  a  degree  of  faturation  which  it  is 
eafy  to  afcertain,  and  which  is  common  to  all  combinations : 
it  is  that  of  neutralisation,  when  the  properties  of  neither  of 
the  conftituent  parts  predominate.  The  term  of  the  cryftal- 
lifation  of  falts  doe3  not  always  coincide  with  neutralisation  : 
for  example,  in  regard  to  alkaline  carbonats,  which  ft  ill  give 
Signs  of  alkalinity,  and  in  regard  to  the  acidulous  tartrite  of 
potaSh,  which,  on  the  other  hand,  retains  an  excefs  of  ackh 
The  lad  combination,  however,  may  he  taken  at  the  term  at 
which  it  is  neutral,  becaufe  it  ftiil  has  the  property  of  cryf- 
talhfation  :  it  is  even  this  tartrite  that  is  neceffarily  obtained 
when  in  the  experiment  there  is  prefent  an  excefs  of  thebafe; 
but  when  there  is  an  excefs  of  acid,  the  degree  of  faturation 
of  the  acidulous  tartrite  of  potafh  may  be  determined  by  the 
quantity  of  potafli  neccffary  to  neutralise  it. 

3d,  A  consideration  which  Seems  to  deferve  feme  atten¬ 
tion  is,  that  in  comparing  affinities  it  would  be  neceffary  to 
employ  in  all  the  experiments  the  fame  proportions  of  all  the 
fubftances  fucceffively  Subjected  to  operation;  becaufe,  if  the 
proportions  vary,  the  refult  of  the  adtion  not  being  the  fame, 
the  affinity  could  no  longer  be  represented  by  the  fame 
number.  I  {hall  render  this  observation  more  fenfible  by  an 
example : 

Let  100  reprefent  the  potafh,  which  ought  to  be  Saturated 
by  100  parts  of  Sulphuric  acid,  and  let  soo  parts  of  foda  be 
oppofed  to  it.  Let  us  fuppofe  that  after  the  adtion  it  is  found 
that  the  potafli  has  taken  up  60  parts  of  acid,  and  the  foda  40* 
I  fhould  thence  conclude  that  the  affinities  of  thefe  two  baSes 
for  the  Sulphuric  acid  are  in  the  ratio  of  60  to  40  :  but  there 
remain  40  parts  of  potafli  un combined,  which  really  continue 
to  adt,  and  which  by  their  adlion  contribute  to  divide  the 
acid;  fo  that,  if  this  quantity  be  varied,  the  refult  cannot  be 
the  fame;  for  if,  inftead  of  100  parts  of  potafh,  and  too  parts 
of  foda,  we  take  80  parts  of  each,  we  Shall  have  for  the  un¬ 
combined  portion  20  parts  of  potafh  and  another  quantity 
of  foda  ;  fo  that  the  forces  exercifed  by  thefe  two  parts  are  no 
longer  in  the  former  ratio  :  hence  it  refults  that  the  two  Satu¬ 
rations  cannot  be  in  the  ratio  of  60  to  40. 
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4th,  But  to  afcettain  the  degree  of  faturation  to  which 
each  of  thefe  fubftailces  can  attain,  a  feparation  mult  bf? 
made,  which  can  only  be  effehted  by  the  elafticity,  cryftal- 
lifation,  precipitation,  or  action  of  a  folvent  3  but  we  have 
feen  that  thefe  different  means  ought  to  be  confidered  as 
foreign  forces,  which  alter  the  refults,  and  which  determine 
the  combinations  formed,  without  a  poffibility  of  our  meafur- 
ing  their  effect  fo  as  to  difengage  from  it  that  of  the  elective 
affinity ;  fo  that  the  feparations  which  in  articles  I.  II.  Ill* 
were  confidered  only  as  an  effect  of  elective  affinity  and  of 
proportions,  are  really  the  effect  of  a  concourfe  of  feveral 
forces,  as  is  proved  by  the  obfervations  which  followed  thefe 
articles. 

When  it  is  neceffary,  for  example,  to  afcertain  the  quan¬ 
tity  of  the  fulphat  of  potafli  and  of  foda  formed,  as  the  force 
of  cohefion  of  thefe  two  fulphats  does  not  much  differ,  it  is 
probable  that  it  would  not  occafion  much  change  in  the  pro¬ 
portions  of  the  two  falts  which  would  cryflallife,  but  it  would 
be  rieceffiiry  to  feparate  the  excefs  of  the  alkali  by  means  of 
alcohol  in  order  to  obtain  the  whole  cryftallifation  3  but  al¬ 
cohol  not  acting  with  equal  force  upon  potafh  and  foda, 
would  produce  a  new  change*  To  thefe  confiderations  we 
may  add,  that  a  change  of  proportions  would  not  only  make 
the  force  of  the  foda  and  the  potaffi  (No.  1.)  to  vary,  but 
alfo  that  of  the  alcohol,  not  to  mention  the  affinity  of  the 
water,  which  ferves  as  the  folvent. 

If  barytes  were  to  be  compared  with  either  potafli  or  foda, 
we  fliould  have  changes  ftill  more  confiderable  s  in  that  cafe, 
the  force  of  cohefion  of  the  fulphat  of  barytes  would  be  fitch, 
that  it  would  leave  to  the  alkali  but  a  very  fmall  quantity  of 
fulphuric  acid,  which  would  be  the  expreffion  of  the  ratio  of 
the  force  of  the  cohefion  of  the  fulphat  of  barytes  to  that  of 
the  folvent,  rather  than  of  the  affinity  of  the  barytes  to  that 
of  the  alkali. 

This  is  fo  certain,  that  if,  with  the  view  of  comparing  the 
affinity  of  the  acids  for  barytes,  we  ffiould  begin  by  treating 
the  barytes  with  an  excefs  of  fulphuric  acid,  it  would  be 
ahnofl  entirely  precipitated,  unlefs  the  acid  were  highly  con¬ 
centrated  3  it  would  even  be  impoffible  .  to  diftinguifh  the 

combined 
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combined  portion  from  that  which  is  not,  and  to  fay  that 
the  barytes  has  more  affinity  for  the  former  than  for  the 
latter.  This,  however,  is  what  is  really  faid  when  it  is  af¬ 
firmed  that  the  fulphuric  acid  has  more  affinity  for  the  ba¬ 
rytes  than  any  other  acid  has,  becaufe  a  fulphat  of  barytes  is 
formed  by  precipitation ;  and  thus  an  effect,  which  depends 
in  particular  on  the  force  of  cohefion  peculiar  to  the  fulphat 
of  baryte's,  is  afcribed  to  eledtive  affinity. 

It  is  mani’fed,  therefore,  that  the  elective  affinity  of  two 
fubdances  in  regard  to  a  third,  cannot  be  determined  by  a 
direct  experiment  even  when  trial  is  made  on  two  fubdances 
which  are  in  a  liquid,  and  which  may  become  neutralifed 
by  faturation ;  dnce,  in  order  to  afcertain  the  faturation,  it  is 
neceffiary  to  employ  the  intervention  of  foreign  forces. 

5th,  We  have  fhown  in  articles  II.  and  III.  that  the  affi¬ 
nity  of  a  fub dance  may  be  compenfated  by  its  quantity. 

From  this  confideration  it  would  appear  that  it  is  fufficient 
to  afcertain  the  capacities  of  faturation  of  different  bafes  for 
an  acid,  or  of  different  acids  for  a  bale,  in  order  to  eftablifh 
the  ratio  of  their  affinity;  for  it  ought  to  be  in  the  inverfe 
ratio  of  the  quantities  neceffiary  to  produce  the  fame  degree 
of  faturation. 

This  confequence,  however,  is  erroneous  when  we  are  de- 
firous  of  applying  it  to  the  elective  affinities  ;  becaufe,  as  foon 
as  the  two  fub dances  are  put  in  circum  dances  to  combine 
with  a  third,  new  forces  are  edablidied,  which  not  only  de¬ 
termine  other  refults,  but  even  change  the  conditution  of 
thefe  fubdances.  Thus,  if  we  compare  the  fulphuric  acid 
with  carbonic  acid,  it  is  certain,  that  if  a  quantity  of  potadi 
be  brought  to  the  term  of  neutralifation  by  carbonic  acid, 
it  exercifes  a  force  as  great  as  the  quantity  of  fulphuric  acid 
which  would  be  neceffiary  to  produce  the  fame  effedt :  and 
yet  if  fulphuric  acid  be  poured  on  the  combination  thus 
formed,  all  the  carbonic  acid  is  difengaged ;  becaufe,  not 
being  retained  by  an  equal  force,  it  refumes  the  eladic  date: 
and  even  if  it  be  retained  by  a  fufficient  quantity  of  water, 
it  will  no  longer  be  in  the  fame  date  of  compredion ;  it  will 
no  more  have  the  fame  conditution ;  it  will  no  longer  be  the 
fame  fubdance  in  regard  to  chemical  adtion.  In  a  wrord, 

Vol.  IX.  Xx  we 
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we  tn  a  ft  apply  to  the  action  of  fubftances  unequally  fatm'ated 
the  obfervations  made  in  the  preceding  articles. 

A  comparifon,  then,  of  the  capacities  of  faturation,  though 
it  may  conduct  to  important  confiderations,  cannot  be  ap¬ 
plied  to  the  deterriiination  of  elective  affinities. 

AT.  Of  fomc  Errors  which  arife  from  a  falfe  Idea  of 

El e dive  Affinity . 

i ft,  I  fhall  here  difeufs  fome  opinions  adopted  refpe&ing 
elective  affinities  :  I  fhall  fhow  how  little  foundation  they 
have,  and  fhall  oppofe  to  them  the  application  of  principles 
eftablifhed  in  the  preceding  articles. 

Beaume  obferved  that  when  the  fulphat  of  potafh  was  diffi 
folved,  by' means  of  heat,-  in  an  equal  weight  of  nitric  acid, 
cryftals  of  nitrat  of  potafh  were  obtained  by  cooling.  He 
aferibes  this  decompofttion  of  the  fulphat  of  potafti  to  reci¬ 
procal  affinities,  which  produce  oppofite  combinations  with¬ 
out  determining  the  caufc  of  this  contrary  effect. 

2d,  The  explanation  of  this  remarkable  fadl  has  been  con¬ 
tradicted  by  Bergman.  He  obferves  that  there  are  falts  which 
tend  to  have  an  excels  of  acid,  fuch  as  the  acidulous  tartrite 
of  potafti.  He  is  of  opinion  that,  when  thefe  falts  are  in  a 
ftate  of  neutralifation,  we  mull  confider  their  bafe  as  divided 
into  two  parts;  one  upon  which  the  whole  aCtion of  the  acid 
is  particularly  exercifed  to  form  an  acidulous  fait,  while  the 
other  part  only  tends  to  fatisfy  the  excefs  of  acidity  in  the 
acidulous  fait.  This  part  of  the  bafe  is  retained  then  only 
by  a  weak  acidity,  and  it  may  be  taken  away  by  an  acid  verv 
inferior  to  that  which  enters  into  the  firft  combination.  Thus 
the  acetous  acid  may  take  away  part  of  the  potafh,  which  in 
the  tartrite  of  potafti  is  fuperfluous,  to  the  combination  that 
conftitutes  the  acidulous  tartrite  of  potafti,  though  this  acid 
has  a  much  weaker  affinity  than  the  tartareous  acid* 

J 

But  the  fulphat  of  potafti  is  among  the  number  of  thofe 
falts  which  tend  to  form  an  acidulous  fait;  nearly  two-thirds 
ol  its  bafe  enter  into  this  combination,  and  it  is  only  this 
portion  which  is  fubjedfc  to  all  the  affinity  of  the  fulpliurie 
acid  ;  the  other  third  may  be  feparated  by  an  acid  of  an  affi¬ 
nity  interior  to  that  of  the  fulphurie  acid,  fuch  as  the  nitric, 
?  ?  5  muriatic. 
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muriatic,  or  tartareous  acid.  When  the  decompofition  is 
carried  to  its  boundary,  it  flops,  whatever  may  be  the  quan¬ 
tity  of  the  acid  oppofed ;  and  if  the  quantity  is  not  too  great 
to  prevent  eryfialfifarion,  or  if  the  excels  be  expelled  by  heat, 
an  acidulous  fulphat,  which  forms  cryftals  permanent  in  the 
air,  will  be  obtained  by  folution  and  evaporation. 

3d,  How  could  the  illuftrious  Bergman  deviate  from  the 
route  traced  out  to  him  by  observation  ?  His  own  experi¬ 
ments,  even,  prove  that  the  acid,  which  is  fuperabundant  in 
the  acidulous  fulphat  of  potafh,  exercifes  its  affinity;  that  it 
is  in  combination ;  and  that  it  adts  in  tlie  ratio  of  its  quan¬ 
tity  :  for  he  fays,  that  if  fulphuric  acid  be  added  to  the  acidu¬ 
lous  fulphat  of  potafh,  this  fait  difTolves,  and  lofes  its  property 
of  cryftal fifing ;  that  this  excels  of  acid  can  with  difficulty  he 
expelled  even  by  diftillation  in  a  retort;  and  that,  to  produce 
this  effedh,  the  faline  combination  mu  ft  be  fufed  in  a  crucible, 
or  be  expofed  feveral  times  to  the  adtion  of  very  pure  alcohol. 

4-th,  The  limit,  then,  which  Bergman  gives  to  the  adtion 
of  acids  on  the  acidulous  fulphat  is  ideal.  This  fulphat  ex¬ 
hibits  the  fame  phenomena  as  all  the  falts  which  are  capable 
of  refitting,  to  a  certain  degree,  the  adhion  of  an  excefs  of  acid 
or  bafe  (Art.  V.  No.  4.),  as  well  as  the  action  of  another 
acid  or  a  foreign  bafe.  The  only  difference  there  is  between 
them  in  this  refpedh  depends  on  the  force  of  cohefion  which 
may  adt  more  or  lefs  to  produce  cryfiallifation,  and  which  is 
proper  to  certain  proportions  of  acid  and  bafe;  probably  a 
confequence  of  the  figure  affumed  by  the  molecuke  of  their 
combination. 

5th,  When  an  acid  has  the  property  of  forming  a  preci¬ 
pitate  by  combining  with  a  bafe,  it  is  concluded  that  it  has 
more  affinity  for  that  bafe  than  for  the  acid  with  which  it 
was  firfi  united,  without  examining  how  far  the  new  acid 
may  have  operated  the  decompofition,  and  without  refiedting 
that  an  oppofite  decompofition  takes  place  by  a  fimple  change 
of  proportions,  and  might  confequently  condudt  to  an  oppofite 
conclufion. 

Thus,  as  the  tartareous  acid  has  the  property  of  forming, 
with  potafii,  an  acidulous  fait  very  little  foiuble,  and  con-, 
fequently  forms  a  precipitate  with  all  falts  having  a  bafe  oi 

N  x  3  potafh* 


^48  Refear ches  refpe&irig 

potafh,  and  not  diluted  with  too  large  a  quantity  of  water, 
it  has  been  concluded  that  it  has  more  affinity  for  potafh  than, 
the  other  acids.  Bergman  has  excepted  the  fulphuric  acid, 
becaufe  he  fuppofed  that  the  tartareous  acid  could  a£t  only 
on  the  potafh  redundant  to  the  combination  of  the  acidulous 
fulphat  of  potafli ;  a  fuppofition  which,  I  think,  I  have  al¬ 
ready  deftroyed  in'  the  preceding  articles.  He  has  excepted 
alfo  the  nitric  and  muriatic  acids,  becaufe  he  fuppofed  that 
the  tartareous  acid  fhowed  the  fame  phenomena  in  regard  to 
the  nitrat  and  muriat  of  potafh  as  in  regard  to  the  fulphat  ; 
though  he  has  not  afcertained  the  exigence  of  an  acidulous 
nitrat  and  muriat  of  potafh  analogous  to  the  acidulous  fulphat 
of  potafli. 

He  alfo  concludes,  from  experiments  made  on  falts  having 
a  bafe  of  foda,  but  without  making  the  experiments  known, 
that  the  tartareous  acid  ought  to  be  placed  after  the  oxalic 
acid :  but,  not  to  dwell  on  thefe  exceptions,  the  tartareous 
acid,  according  to  him,  decompofes  completely  all  the  other 
falts  with  a  bafe  of  fixed  alkali. 

What  embarraffes  Bergman  is,  that  the  tartareous  acid 
produces  no  precipitate  with  falts  that  have  a  bafe  of  foda. 
In  his  opinion,  this  apparent  difference  depends  on  the  foda 
not  having  the  property  of  forming  a  fait  but  little  foluble, 
by  taking  up  an  excefs  of  acid ;  but  in  that  cafe  there  is  no 
evidence  of  a  decompofition,  and  we  are  to  be  Satisfied  with 
the  probability  that  the  affinities  of  the  one  fixed  alkali  follow 
the  fame  order  as  thofe  of  the  other. 

All  this  clarification  of  affinities  is  founded  on  the  falfe 
fuppofition,  that  one  acid  expels  another  from  its  combina¬ 
tions  by  its  affinity  alone  confidered  as  a  conftant  force;  and 
this  fuppofition  renders  others  neceflary  in  order  to  explain, 
as  exceptions,  thofe  fadts  necefiarily  arifing  from  a  general 
property. 

6th,  I  have  examined  the  decompofition  of  acidulous  tar- 
trite  of  potafh  by  the  nitric  acid,  which,  according  to  the 
received  ideas,  which  I  then  adopted,  ought  to  decompofe  it 
by  leizing  entirely  on  its  bafe.  I  digefied  acidulous  tartrite 
ot  potafh  and  nitric  acid,  and  obtained,  by  cooling,  beautiful 
eryftals  of  nitrat  of  potafli,  I  repeated  the  operation  feveral 
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times,  adding  nitric  acid  until  no  more  nitrat  of  potafli  was 
feparated.  I  then  expofed  the  liquor  to  a  heat  fufficient  to 
cauie  the  nitric  acid  which  might  be  free,  to  evaporate  with¬ 
out  altering  the  tartareous  acid.  After  this  the  liquor  had 
an  oily  confidence  ;  it  was  deftitute  of  fmell,  and  announced 
neither  the  exiftence  of  nitric  acid  nor  that  of  potafli ;  but 
when  expofed  to  a  ftrong  heat  there  was  difengaged  a  great 
deal  of  nitrous  gas,  the  tartareous  acid  was  reduced  to  char¬ 
coal,  and  its  afhes  gave  a  confiderable  quantity  of  carbonat 
of  potafli. 

7 th.  In  this  operation  there  is  feparated  a  part  of  the  nitrat 
of  potafli,  effected  by  the  cryftallifing  force  of  that  fait,  and 
carried  bv  it  iuft  to  the  degree  when  that  force  is  exceeded 
by  the  fuperabundant  acid.  The  acidulous  tartar  is  rendered 
foluble  by  the  action  of  the  nitric  acid,  which  takes  from  it 
at  the  fame  time,  by  cryftallifation,  a  part  of  the  bafe  necef- 
fary  for  its  infolubility. 

On  the  other  hand,  tartareous  acid  added  to  a  folution  of 
nitrat  of  potafli,  takes  up,  to  a  certain  term,  the  potafh  from 
the  nitric  acid,  and  forms  an  acidulous  tartrite,  which  is  pre¬ 
cipitated  ;  but,  as  it  has  not  the  property  of  forming  ail 
acidulous  tartrite  of  foda  little  foluble,  it  does  not  produce  a 
precipitate  with  falts  having  a  bafe  of  foda. 

In  both  thefe  cafes,  every  thing  that  cannot  be  feparated 
by  the  force  of  cohefion  forms  a  liquid,  in  which  the  fub- 
ftances  exercife  an  a6tion  proportioned  to  their  prefent  maffes. 

Nothing,  then,  can  be  concluded  in  regard  to  the  refpec- 
tive  affinity  from  thefe  feparations,  which  are  effected  by  pre¬ 
cipitation  or  cryftallifation  5  lince,  by  the  change  of  the  pro¬ 
portions  alone,  oppofite  decompofitions  may  be  often  obtained. 

8th,  The  precipitation  obferved  to  take  place,  when,  in 
comparing  the  affinities  of  tw'o  bafes,  one  of  them  was 
found  to  have  formed  an  infoluble  combination,  gave  rife  to 
an  error  of  the  fame  kind ;  and  it  is  on  this  foundation  alone 
that  it  has  been  afferted  that  lime  has  more  affinity  than 
alkali  for  the  fluoric,  phofphoric,  and  arfenic  acids  :  in  a 
word,  for  all  tliofe  which  form  with  it  an  infoluble  combina- 
lion  ;  and,  confequently,  that  it  has  the  property  of  decom- 
pofing  entirely  the  falts  formed  by  an  alkali  and  thefe  acids. 

This 


This  precipitation  is  not  the  refult  of  elective  affinity,  and  it 
is  not  complete,  but  its  quantity  is  determined  by  the  ratio 
of  the  action  of  the  liquid  to  the  cohefive  force  of  the  preci¬ 
pitate:  hence  it  happens  that  the  precipitate  is  often  re-dif- 
folved  on  augmenting  the  quantity  of  the  fub dance  oppofed 
to  it. 

9th,  Though  Bergman  has  explained  very  clearly  the 
changes  which  heat  may  produce  on  chemical  action  when 
the  fubftances  have  a  difpofition  to  volatilifation  ;  and  though 
he  even  recommends  to  avoid  too  ftrong  heat  in  evaporation, 
the  extent  of  the  influence  which  it  may  have  in  the  opera¬ 
tions  by  which  falts  are  feparated,  in  order  to  form  a  judg¬ 
ment  of  their  affinities,  has  not  yet  been  fullv  difcovered. 

It  ought  not  to  have  been  ’concluded  that  the  fulphuric 
acid  has  more  affinity  for  fixed  alkalies  than  the  nitric  or 
muriatic  acids,  merely  becaufe  that  by  a  ftrong  heat  it  expels 
thefe  acids  from  their  combinations.  Chemifts  fhould  have 
obferved  that,  even  by  the  heat  employed  to  produce  eva¬ 
poration,  and  to  caufe  falts  to  cryftallife,  the  proportions  of 
the  volatile  acids  may  be  confiderably  changed  in  regard  to 
the  fulphuric  acid  which  remains  oppofed  to  them,  and  that 
the  latter  may  at  length  entirely  expel  them,  by  means  of 
the  difference  which  exifts  between  its  fixity  and  that  of  thefe 
acids.  (Art.  VII.  No.  5.) 

10th,  We  are  indebted  to  Bergman  for  ufeful  obfervations 
on  the  errors  which  may  arife  from  the  folubility  of  one  fub- 
ftance,  which  is  eliminated,  and  of  which  the  feparation  is 
not  obferved.  He  remarks  that  potafh  and  foda  do  not  dif- 
iurb  the  tranfparency  of  the  folution  of  a  fait  with  a  bafe  of 
lime,  if  this  folution  be  diluted  with  fifty  times  as  much  water, 
becaufe  the  lime  feparated,  being  foluble,  remains  in  the 
water;  but  he  did  not  reflect  that,  if  the  lime,  in  that  cafe, 
had  no  more  than  its  natural  folubility.  it  would  be  a  very 
weak  obftacle  to  its  precipitation,  for  it  requires  nearly  feven 
hundred  parts  of  water  to  diffolve  it :  what  adds  greatly  to  its 
natural  folubility  is,  that  it  continues  to  be  in  combination 
with  the  acid  (Art.  V.  No.  5.),  and  that  it  cannot  be  fepa¬ 
rated  but  by  retaining  a  part  (Art.  JII.  No.  9.),  which  in- 
preaies  its  folubility. 

nth. 


ilth,  Notwithftanding  his  general  obfervations,  Bergman 
fniftook  the  effects  of  folubility  in  feveral  cafes  :  thu^,  he  did 
not  think  that  the  nitric  and  muriatic  acids  had  an  action  on 
the  combination  of  the  phofpbat  of  lime,  though  the  only 
difference  that  can  be  eftabliffied  in  this  refpe£t  between  thefe 
two  acids  and  the  fulphuric  acid,  the  comparative  force  of 
their  affinities  not  being  known,  is,  that  the  two- former  form 
only  foluble  combinations,  while  that  produced  by  the  ful¬ 
phuric  acid  may  be  withdrawn,  in  a  great  meafure,  by  the 
force  of  cryffiallifation. 

1 2th,  It  is  the  folubility  of  the  lime  as  well  as  6f  the  ba¬ 
rytes,  increafed  by  the  action  of  the  acid  on  thefe  earths* 
which  caufes  ammonia  not  to  produce  any  precipitate  in 
the  folution  of  the  falts  of  which  they  are  the  bafe.  The 
firft  portion  of  the  ammonia,  however,  mixed,  for  example, 
with  the  muffat  of  lime,  fcarcely  fuffers  any  odour  to  be  ex¬ 
haled  ;  which  indicates  that  it  has  entered  into  combination, 
and  that  its  a6tion  may  be  rendered  fenfible,  as  {hall  be  here 
fhown. 

I  mixed  ammonia  with  a  folution  of  the  muriat  of  lime, 
and  I  caufed  the  liquor  to  evaporate  in  a  retort :  when  it  was 
reduced  to  a  certain  point,  there  was  formed  a  pretty  confi- 
derable  precipitate.  I  continued  the  operation,  at  the  end 
of  which  the  quantity  of  the  precipitate  was  very  much  di- 
miniffied;  there  was  formed  a  pellicle ;  and,  by  cooling,  a 
large  quantity  of  cryftals  in  pretty  long  needles.  It  was  a 
triple  fait,  from  which  the  ammonia  could  be  difengaged  by 
lime.  This  fait,  when  rediffolved,  and  evaporated  in  the 
open  air,  gave  no  more  indications  of  ammonia  in  the  proof 
by  lime. 

It  is  feen,  then,  that,  when  the  water  has  not  been  too 
abundant,  the  ammonia  precipitated  a  part  of  the  lime, 
though  it  was  rendered  much  more  foluble  by  the  acid,  and 
though  the  aftion  of  the  ammonia  was  confiderably  weakened 
by  the  heat,  which  diminifhed  its  affinity  and  its  quantity. 
In  proportion  as  the  latter  was  reduced,  the  precipitate  was 
re-diffolved  :  there  however  hill  remained  ammonia  after  a 
long  evaporation,  and  it  was  only  by  the  help  of  the  a£tion 
of  the  air  that  it  was  entirely  diffipated.  The  feparation  of 
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llie  lime  would,  no  doubt,  become  much  more  fenflble  if  the 
ammoniacal  gas  were  received  in  a  ftrong  folution  of  the 
muriat  of  lime* 

If  the  ammonia  produces  a  precipitate  with  falts  having  a 
bafe  of  alumine,  it  is  becaufe  this  earth  has  lets  folubility 
than  lime,  even  when  it  is  combined  with  the  portion  of  the 
acid  which  it  retains  while  it  is  precipitated. 

[To  be  continued.] 


XLIII.  Experiments  and  Remarks  o?i  Galvamftn ,  A  Letter 
from  a  Correfpondent  to  the  Editor . 

SIR, 

H  AVING  read,  with  much  pleafure,  in  your  very  valu¬ 
able  monthly  publication,  the  feveral  opinions  and  experi¬ 
ments  refpe£ting  the  influence  excited  in  the  pile  of  Volta, 
1  take  the  liberty  of  fubmitting  to  you  fome  obfervations  on 
the  fame  fubjeiT. 

It  has  been  laid  "by  fome  very  ingenious  experimental  ids 
that  the  oxydation  of  one  flde  of  the  plates,  or  the  difference 
of  oxydation  in  the  two  metals,  or  between  one  metal  and 
different  fluids,  is  the  cattfe  of  the  production  of  the  galvanic 
influence.  I  find  that  the  acids  increafe  the  power  of  mv 
pile,  and  I  alfo  find,  when  the  papers  or  cards  are  moiftened 
with  the  pure  alkalies,  and  particularly  with  a  folution  of  pure 
ammonia^  that  the  effect  is  much  greater  than  by  any  other 
fubftance.  This  fa£t  is,  1  believe,  fufflcient  to  prove  that  the 
oxydation  of  the  metals  is  not  the  caufe  of  the  phcenomenori* 

It  is  very  convenient  to  ufe  the  alkalies  in  this  manner,  as 
it  does  not  require  fo  much  trouble  to  clean  the  metals,  or 
to  keep  the  pile  in  order. 

I  took  ten  faucers.*  and  placed  in  each  a  plate  of  filver  and 
a  plate  of  zinc  $  I  connected  thefe  metals  in  the  feveral  faucers 
together,  by  means  of  flips  of  tin-foil,  and  completed  the  cir¬ 
cuit  by  means  of  wires  in  water.  I  fir  ft  filled  thefe  faucers 
with  fait  and  water,  and  found  that  the  wires  in  the  water 
produced  a  trifling  effect:  fome  few  air-bubbles  efcaped, 
which  proved  that  the  influence  was  excited,  I  then  re¬ 
moved 
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inoved  the  fait  and  Water,  and  fubftituted  in  its  ftead  an 
aqueous  folution  of  pure  potafh  in  water :  a  much  greater 
effect  was  produced  in  the  liquid  throtigh  which  the  circuit 
was  made.  On  the  addition  of  water  of  pure  ammonia,  the 
effe£t  was  very  ftrong. 

You  will  obferve  that  in  thefe  experiments  I  employed  the 
decompofition  of  water  (as  it  is  called),  by  means  of  platina 
wires,  as  a  galvanometer. 

As  I  found  that  the  water  of  pure  ammonia  fucceeded  fo 
well  in  the  faucers,  I  built  up  my  pile,  interpo'fing  pieces  of 
blotting-paper  moiftened  with  this  alkali :  I  was  aftoniflied 
at  the  increafe  of  power;  with  fifty  or  fixty  pieces  of  filver  it 
was  much  too  ftrong  to  be  agreeable.  A  perfon  above  fix 
feet  high,  and  very  ftrong,  ftarted  feveral  paces  on  receiving 
the  fhock,  although  he  knew  he  was  to  receive  one;  and  this 
after  the  pile  had  been  conftrudted  five  hours.  I  mention 
thefe  fa£ts  thus  particularly,  becaufe  I  with  to  fhow  that  the 
fluid  excited  in  the  pile  does  not  arife  from  the  afilion  of  acids, 
or  from  any  combination  of  oxygen  with  the  metals. 

The  next  fubje£t  to  which  I  with  to  draw  your  attention 
is,  the  eftedt  which  this  new  agent  will  have  on  the  prevailing 
theory  of  chemiftry.  The  advocates  for  the  Lavoifierian  hy- 
pothefis  fay  that  it  decompofes  watet.  The  facts  which  are 
already  before  the  public,  completely,  in  my  opinion,  unfettle 
that  dodtrine.  In  your  laft  Number,  Dr.  Moyes  mentions 
that  the  influence  will  not  continue  to  decompofe  the  water 
after  it  has  been  adled  on  to  a  certain  point.  I  h&ve  kept 
my  two  platina  wires  in  the  fame  fmall  quantity  of  water  for 
months,  and  I  find  that^  when  connected  with  my  pile,  the 
gafes  are  produced  as  rapidly  as  when  they  were  firft  ufed. 

Indeed,  now  that  I  life  the  w^ater  of  pure  ammonia,  they 
pour  forth  very  large  quantities.  If  a  fyphon  be  made  to 
connect  two  glafles  of  water,  and  in  each  be  placed  a  wire, 
one  connected  with  the  zinc  and  the  other  with  the  filver, 
the  gafes  are  produced.  If  a  particle  of  water  is  compofed 
of  a  particle  of  oxygen  and  a  particle  of  hydrogen,  what  rapid 
Currents  muft  there  be  of  thofe  two  fubftances  !  Where  the 
Oxygen  is  produced,  the  hydrogen  muft  firft  defeend-  to  the 
bottom  of  the  leg  of  the  fyphon,  pafs  through  it,  and  appear 
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at  the  wire  in  the  other  glafs,  and  vice  verfd  with  the  oxy* 
gen ;  for,  where  each  appears,  there  is  not  the  flighted:  trace 
of  its  former  concomitant  in  the  particle  of  water. 

The  vifionary  hypothefis  *  of  oxygen  and  hydrogen  being 
the  bafes  of  certain  gafes,  the  one  a  principle  of  acidity  and 
the  ether  the  generator  of  water,  in  their  combinations  alfo 
with  another  fab  fiance,  azot,  forming  atmofpheric  air,  ni¬ 
trous  acid,  gafeous  oxyd,  &C.5  with  carbon  alfo  forming  all 
the  fubdances  of  the  animal  and  vegetable  kingdoms,  muff 
now,  in  concurrence  with  the  hitherto  invariable  opinions  of 
fome  of  our  moft  learned  philofophers,  be  entirely  abandoned. 

From  the  experiments  with  the  pile,  it  appears  that  the 
difference  between  vital  and  inflammable  air  does  not  arife 
from  any  difference  between  their  ponderable  parts,  thofe 
being  in  both  indances  water.  A  quedion  arifes  refpeCting 
the  minus  fide  of  the  pile,  flow  is  it  that,  by  abdra&ing 
electricity  (which  mud  be  the  cafe  if  the  negative  fide  be 
only  deficient  in  quantity)  from  the  water,  that  water  is 
changed  into  an  highly  elaftic  aeriform  fluid,  into  oxygen 
aif$  which  of  all  airs,  according  to  M.  Lavoifier,  has  the 
greated  capacity  for  containing  caloric  ?  Surely  the  abdrac- 
tion  of  fire,  though  it  fhould  be  in  the  form  of  electricity, 
could  not  change  water  into  fo  highly,  an  eladic  fubdance  as 

oXwen  air. 

j  tD 

The  following  conclufions  appear  to  me  to  refult  from  what 
I  have  read  and  feen  refpeCting  the  pile  of  Volta : 

The  oxydation  or  ruding  of  the  metals  in  the  pile  does 
not  appear  to  be  the  caufe,  but  the  confequence,  of  the  in¬ 
fluence.  As  the  ruding  of  the  metals  diminifhes  and  de- 
flroys  the  power  of  the  pile,  I  conceive  the  pure  alkalies  to 
aCt  by  reaching  the  pure  metals. 

Water  is  not  decompofed  when  forming  part  of  the  cir-* 

%  The  admitted  fa£ts  in  philofophy  had  been  fo  well  canvaffed  by  the 
adherents  of  the  new  and  the  old  fy Items  of  chemiftry  before  we  com- 
hienced  our  work,  as  to  enable  us  to  fleer  pre^tv  clear  of  all  controveriy  in 
conducting  it.  New  fa£ts,  however  they  may  operate,  demand  the  atten¬ 
tion  of  philolophers ;  and  thofe  connected  with  galvanifm,  in  particular, 
may  ferve  to  clear  up  fome  parts  of  a  theory,  which,  if  not  perfect,  de- 
ferves,  at  any  rate,  a  more  refpebtful  epithet  than  that  of  being  a  vifionary 
bypotbfs . E  a  it. 
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cuit.  Oxygen  and  hydrogen  airs  have  the  fame  bafis,  water. 
Oxygen  and  hydrogen,  as  folid  bafes,  are,  consequently,  non-, 
entities.  Pofitive  and  negative  eleCfricity  are  diftinCt  fluids. 

As  thefe  two  electricities  change  water  into  two  airs,  and 
as  thofe  airs  can  from  water  be  obtained  in  any  proportion, 
and  as  thofe  airs  can  be  united,  and  again  form  water  and 
fire;  I  confider  thofe  electricities  as  the  principles  of  fire. 

I  confider,  therefore,  that  the  influence  is  excited  by  the 
decomposition  of  heat,  caloric,  or  fire;  as  the  tourmalin  de~ 
compofes  it  by  merely  heating  it. 

The  elaftic  Rate  of  aeriform  bodies  does  not  depend  fo 
much  on  the  quantity  of  what  is  termed  latent  heat,  as  on 
the  nature  of  one  of  the  principles  of  heat  which  it  contains. 
The  folid  oxygen,  according  to  the  Lavoifierian  hypothefis, 
in  nitre,  contains  as  much  latent  heat  as  in  the  (late  of  gas. 
Put  a  piece  of  red-hot  iron  on  an  eleClrometer,  and  drop 
a  little  water  on  it,  does  not  hydrogen  air  efcape  ?  Now,  as 
pofitive  eledricity  and  water  form  hydrogen  air,  does  not  the 
eleClrometer  fhow  figns  of  negative  eleCtricity  ) 


JCLIV.  On  the  ManufaBure  and  confituent  Parts  of  Gun - 
■ powder .  Read  before  the  Ajkejian  Society  May  1801.  By 
Mr .  R.  Co  LEMAN,  of  the  Royal  Mills ,  Waltham  Jib  bey;, 
a  corref ponding  Member  of  the  Society . 

JThE  procefs  of  manufacturing  gunpowder  is  fo  inaccu¬ 
rately  defcribed  in  every  author  which  I  have  feen,  and  in 
many  inftances  fo  extremely  abfurd  an  account  is  given,  that 
X  am  induced  to  hope  that  a  true  account  thereof  will  not  be 
unacceptable  ;  and  more  particularly  as  I  apprehend  nothing 
can  tend  more  to  eftabliihing  a  true  theory  of  the  combuftion 
of  gunpowder,  than  a  knowledge  of  the  ingredients  it  is  com- 
pofed  of,  and  the  manner  of  their  combination  :  with  this 
view  I  have  drawn  up  the  following  account  of  the  procefs, 
&c.  in  manufaCluring  that  article,  and  added  iome  faCts  on 
the  explofive  force  thereof,  which  I  now  beg  to  lay  before  the 
Society. 

Y  y  2  '  :  On 
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On  the  Invention  of  Gunpowder * 

Gunpowder  has  for  ages  been  known  in  the  eaft,  particu¬ 
larly  in  China,  and,  it  is  faid,  has  been  in  ufe  there  ever  fince 
the  year  85.  N 

The  firft  introduction  of  gunpowder  into  Europe  has  gene¬ 
rally  been  afcribed  to  Roger  Bacon,  who  wrote  a  treatife  in 
1280,  in  which  we  find  the  firft  hints  for  the  application  of 
It  to  the  purpofes  of  wap  In  1320,' Bartholomew  Schwartz, 
a  monk,  is  faid  to  have  re-invented  it  in  Germany,  by  acci¬ 
dentally  pounding  in  a  mortar  the  ingredients  of  which  gun¬ 
powder  is  made,  and  into  which  a  (park  of  fire  falling,  blew 
the  mortar  to  pieces.  This  opinion  has  lately  been  contra¬ 
dicted  in  France  by  Citizeh  Langles,  who  contends,  in  a 
memoir  read  in  the  French  National  Inftitute,  that  the  know- 
ledge  of  gunpowder  was  conveyed  to  us  from  the  Arabs  on 
the  return  of  the  crufades  into  Europe,  and  that  the  Arabs 
made  ufe  of  it  at  the  liege  of  Mecca  in  690 ;  that  they  de¬ 
rived  it  from  the  Indians,  who,  in  their  facred  books  forbid¬ 
ding  the  ufe  of  it  in  war,  may  reafonably  be  concluded  tq 
have  known  it  for  ages. 

However  this  may  be,  it  feems  probable  that  gunpowder 
was  early  known  in  India;  for,  in  whatever  country  nitre 
abounds,  there  its  deflagrating  quality  is  likely  to  be  obferved. 
Sir  George  Staunton  obferves :  u  The  knowledge  of  gun¬ 
powder  in  China  and  India  feems  coeval  with  the  moft  di- 
ftaift  hiftoric  events.  Among  the  Chinefe  it  has  at  all  times 
been  applied  to  ufeful  purpofe^,  as  blaftjng  rocks,  &c.  and  in 
making  of  fire-works;  although  it  has  not  been  directed 
through  ftrong  metallic  tubes,  as  the  Europeans  did  foon 
after  that  they  had  difcovered  it.” 

The  honourable  George  Napier  procured  fome  gunpowder 
made  in  China,  and  on  the  average  analyfis  of  two  ounces 
of  it  (960  grains),  he  found  it  to  confift  of  faltpetre  720 
grains,  charcoal  141  grains,  and  fulphur  89  grains.  Here 
is  a  deficiency  of  10  grains  in  the  procefs.  Now,  admitting 
the  deficiency  to  be  in  equal  proportions  to  each  ingredient, 
and  bringing  the  fame  to  the  proportion  of  100  parts  of  gun¬ 
powder,  there  will  be, 
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Saltpetre 

Charcoal 

3  4,4 

Sulphur 

9,9 

Total  i.oo 

If  this  is  the  cafe,  it  will  be  feen  that  their  proportion  dif¬ 
fers  very  little  from  the  Englifh  proportion. 

Haying  thus  given  a  brief  account  of  the  invention,  I  fhal! 
now  proceed  concifely  to  give  the 

Trocejs  of  manufacturing  Gunpowder . 

Gunpowder  is  made  of  three  ingredients,  faltpetre,  char¬ 
coal,  and  forimftorje.  They  are  combined  in  the  following 
proportions :  to  each  too  parts  of  gunpowder,  faltpetre  75, 
charcoal  1 5,  and  fulphur  10. 

The  firff  thing  to  be  attended  to,  it  is  evident,  is  the  purity 
of  thefe  articles  $  for,  if  they  are  defective,  the  gunpowder  can 
never  be  good,  though  ever  fo  well  manufactured. 

The  faltpetre  is  either  that  which  has  been  imported, 
principally,  from  the  Eaft  Indies,  or  that  which  has  been 
extracted  from  damaged  gunpowder.  It  is  refined  by  folu- 
tion,  filtration,  evaporation,  and  cryftallifation ;  after  which, 
it  is  fufed,  taking  care  not  to  ufe  too  much  heat,  that  there 
may  not  be  any  danger  of  decompofing  the  nitre ;  by  this 
means  it  is  not  only  rendered  mpre  pure,  but  the  water  of 
cryilallifation  more  certainly  got  rid  of.  The  principal  dbjefit; 
in  refining  the  nitre  is,  to  get  it  free  from  the  earths  and  falls 
it  is  combiped  with  in  its  grougb*  ftate,  and  which  by  de~ 
liquefcing  would  render  the  gunpowder  liable  to  injury  by 
attracting  moiflure,  and,  thereby  decompofing  the  accurate  v 
mixture  of  the  compofition,  rendering  it  unfit  for  ufe. 

The  fulphur  ufed  is  that  which  is  imported  from  Sicily, 
and  is  refined  by  melting  and  ikimming  :  the  mofl  impure 
js  refined  by  fublimajion. 

The  charcoal  formerly  ufed  in  this  manufadture  was  made 
by  charring  wood  in  the  ufual  manner.  This  mode  is  called 
charring  in  pits.  It  confifts  fn  the  wood  being  cut  into  lengths 

of  abput  threp  feet,  and  then  piled  on  the  ground  in  a  circular 

/  r  '  * 

*  This  is  the  term  ufecl  for  the  nitre  as  imported. 

form 
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form  (three,  four,  or  five  cords  of  wood  making  what  is  called 
a  pit),  and  covered  with  ftraw,  fern,  &c.  kept  on  by  earth  or 
fand  to  keep  in  the  fire,  giving  it  <tir  by  vent-holes  as  may 
be  found  necefifary.  This  mode  of  charring  is  uncertain  in 
its  operation,  and  defective  in  every  refpect  for  the  purpofe 
of  making  good  charcoal ;  and  therefore  no  dependance  could 
ever  be  placed  on  the  charcoal  fo  made. 

The  method  now  adopted  for  making  charcoal  for  gun¬ 
powder,  confifts  in  diftilling  (if  I  may  fo  call  it)  in  iron  cy¬ 
linders  and  collecting  the  pyrp, -ligneous  acid,  the  carbon  re¬ 
maining  in  the  cylinder  or  retort.  The  wood  to  be  charred 
is  firft  cut  into  lengths  of  about  nine  inches,  apd  then  put 
into  the  iron  cylinder,  which  is  placed  horizontally.  The 
front  opening  of  the  cylinder  is  then  clofely  flopped  :  at  the. 
further  end  are  pipes  leading  into  cafks.  The  fire  being  made 
under  the  cylinder,  the  pyro-ligneous  acid,  attended  with  a 
large  portion  of  carbonated  hydrogen  gas,  comes  over.  The 
gas  efcapes,  and  the  acid  liquor  is  collected  in  the  calks.  The 
fire  is  kept  up  till  no  more  gas  or  liquor  comes  over,  and  the 
carbon  remains  in  the  cylinder. 

This,  it  is  evident,  is  a  more  eligible  method  than  the 
former;  and,  indeed,  the  only  proper  one.  The  difference 
In  the  ftrength  of  the  powder  made  from  the  two  forts  of 
charcoal  will  be  more  particularly  mentioned  hereafter.  I 
fhall  here  only  remark,  that  the  proportion  of  powder  ufed 
for  the  feveral  pieces  of  ordnance  by  the  navy,  &c.  has  been 
reduced  one-third  in  confequence  of  the  increafed  ftrength  of 
the  compofition  into  which  this  cylinder  charcoal  enters. 

The  wood,  before  charring,  has  the  bark  taken  off;  for 
which  purpofe  it  is  felled  in  the  fummer  feafon,  when  the  fap 
is  up,  and  it  will  flow  clean.  One  reafon  for  taking  oft'  the 
bark  is,  that  it  would  render  the  powder  therefrom  full  of 
(parks  ;  which  would  be  of  courfe  injurious,  and  dangerous 
In  the  ufe  *. 

The  wood  made  ufe  of  is  either  alder,  willow,  or  (black) 
dog-wood ;  but  the  diftillation  in  the  cylinders  making  the 

*  This  is  clearly  feen  by  the  combuftion  of  charcoal,  with  the  bark  on, 
in  oxygen  gas. 


charcoal 
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chafcoal  of  different  woods  nearly  alike,,  it  is  not,  I  believe* 
material,  as  to  the  forts  of  wood  made  ufe  of. 

The  feveral  ingredients  being  thus  prepared,  are  ready  for 
tnanufa&uring.  They  are,  1ft,  feparately  ground  to  a  fine 
powder  :  ad,  mixed  together  in  the  proper  proportions  :  3d, 
the  compofition  is  then  fent  to  the  gunpowder-mill,  which 
confifts  of  two  ftones  vertically  placed,  and  running  on  abed- 
ftone.  On  this  bed-ftone  the  compofition  is  fpread,  and 
wetted  (not  with  fal-ammoniac,  urine,  &c.  as  fome  authors 
ftate,  but)  with  as  fmall  a  quantity  of  water  as  will,  toge¬ 
ther  with  the  revolutions  and  weight  of  the  runners,  bring  it 
into  a  proper  body,  but  not  into  a  pajle.  After  the  ftone 
runners  have  made  the  proper  number  of  revolutions  over  it, 
and  it  is  in  a  fit  ftate,  it  is  taken  off'. 

A  powder-mill  is  a  flight  wooden  building  and  boarded 
froof.  Only  about  40  or  50  lb.  of  compofition  is  worked  here 
at  a  time,  as  an  explofion  will  fometimes  happen  from  the 
runners  and  bed-ftone  coming  in  contaCl,  and  other  caufes. 
Thefe  mills  are  either  worked  by  water  or  by  horfes. 

4th,  The  compofition  taken  from  the  mills  is  fent  to  the 
corning-houfe  to  be  corned  or  grained.  Here  it  is  firft  paffed 
into  a  hard  and  firm  body,  broken  into  fmall  lumps,  and  the 
powder  then  grained,  by  thefe  lumps  being  put  into  fieves, 
in  each  of  which  is  a  flat  circular  piece  of  lignum  vitae.  The 
ffeves  are  made  of  parchment-fkins,  having  round  holes 
punched  through  them.  Several  of  thefe  fieves  are  fixed  in 
a  frame,  which  by  proper  machinery  has  fuch  a  motion  given 
to  it,  as  to  make-  the  lignum  vitae  runner  in  each  fieve  go- 
round  with  a  quick  velocity,  breaking  the  lumps  of  powder, 
and  forcing  them  through  the  fieves,  forming  grains  of  feveral 
fizes.  The  grains  are  then  feparated  from  the  duff  by  proper 
fieves  and  reels. 

5th,  They  are  then  hardened,  and  the  rougher  edges  taken 
off  by  being  run  a  fufticient  length  of  time  in  a  clofe  reel, 
having  a  proper  circular  velocity  given  it. 

The  powder  for  guns,  mortars,  and  fmall  arms  is  gene¬ 
rally  made  at  one  time,  and  always  of  the  fame  compofition* 
The  difference  is  only  in  the  fize'ol  the  grains,  which  are 
feparated  by  fieves  of  different  finenefs. 

6th  * 


On  the  Manufacture  and 

6tli,  The  gunpowder,  thus  corned,  dulled,  and  reeled.* 
(which,  is  called  glazing,  as  it  puts  a  fmall  degree  of  glofs  on 
it§)  is  lent  to  the  Hove  and  dried ;  taking  care  not  to  raife  the 
heat  fo  as  to  decompofe  the  fulphur.  The  heat  is  regulated 
by  a  thermometer  placed  in  the  door  of  the  {loves,  if  dried 
in  a  gloom-flove*. 

A  gunpowder-hove  either  dries  the  powder  by  fleam  or  by 
the  heat  from  an  iron  gloom,  the  powder  being  fpread  on. 
cafes,  placed  on  proper  fupports,  round  the  room. 

If  gunpowder  is  injured  by  damp  in  a  fmall  degree,  it  may 
be  recovered  by  re-horing  it ;  but  if  the  ingredients  are  de- 
compofed*  the  nitre  muh  be  extracted  and  the  gunpowder 
re-manufa6tured. 

There  are  feveral  methods  of  proving  and  trying  the  good- 
nefs  and  hrength  of  gunpowder.  This  it  is  not  the  objedt  of 
this  paper  to  defcribe;  but  I  {hall  jufl  mention  one,  by 
which  a  good  idea  may  be  formed  of  the  purity  of  the  gun¬ 
powder,  and  alfo  fome  concluhon  as  to  its  hrength. 

Lay  two  or  three  fmall  heaps  (a  dram  or  two)  on  feparate 
pieces  of  clean  writing-paper;  fife  one  of  them  by  a  red-hot 
iron  wire ;  if  the  flame  afcends  quickly ,  with  a  good  report, 
leaving  the  paper  free  from  white  fpecks,  and  does  not  bum 
it  into  holes ;  and  if  {parks  fly  off,  fetting  fire  to  the  adjoining 
heaps,  the  goodnefs  of  the  ingredients  and  proper  manufac¬ 
ture  of  the  powder  may  be  fafely  inferred ;  but  if  otherwifc, 
it  is  either  badly  made  or  the  ingredients  impure. 

Having  thus  completed  the  procefs  of  manufacturing,  I 
fhall  now  relate  the  refolt  of  fome  experiments  I  have  repeat¬ 
edly  made,  and  which  have  been  made  from  large  quantities 
in  the  manufactory. 

^  This  fpecies  of  (love  confifts  of  a  large  call-iron  veffel  projecting  into 
cne  fide  of  »  room,  and  heated  from  the  outfide  till  it  abfolutely  glows'. 
Horn  the  conflrudlion  it  is  hardly  poliible  that  fire  can  be  thrown  from 
the  gloom,  as  it  is  called;  but  {loves  heated  by  fleam  paffiftg  through 
fleam-tight  tubes,  or  other  wife,  ought  furely  to  be  preferred  ;  for  the  mod 
cautious  man  may  flumble,  and  if  he  have  a  cafe  of  the  powder  in  his 
hand,  fome  of  it  may  be  thrown  upon  the  gloom,  and  it  is  furely  poihble 
that  in  this  way  fome  of  the  accidental  blowing  up  of  powder-mills  may 
fcavc  been  ocoafioned*—  Edit,-  '  o 
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Exper.  i.—ioo  parts  of  compofition  gain  from  three  to 
four  or  five  parts  in  weighty  by  the  water  ufed  at  the  mills. . 

Exper.  2. — This  water  appears  to  be  totally  got  rid  of  by 
the  fucceeding  proceffes  of  manufacturing  and  (love-drying  $ 
and  therefore  it  follows  that  the  only  aqueous  matter  in  gun-* 
powder  is  what  may  be  at  firft  contained  in  the  ingredients, 

Exper.  3.— The  ingredients,  only  pulverifed  and  mixed, 
have  a  very  fmall  explofive  force. 

Exper.  4. — Gunpowder  granulated  after  having  been  but 
a  fhort  time  on  the  mill  has  only  acquired  a  portion  of  its 
Arength.  <  v 

Exper.  5. — ?It  is  not  till  it  has  been  the  proper  time  on  the 
mill*  and  been  properly  made  there*  that  it  has  obtained  its 
full  powers. 

Exper.  6.-— The  ftrength  of  gunpowder  does  not  depend 
on  the  granulation,  the  duft  of  gunpowder  after  manufacture 
having  nearly  the  fame  force  as  when  granulated. 

Exper .  7. — Powder  made  in  every  relpeCt  the  fame,  but  of 
two  forts  of  charcoal,  viz.  pit  and  cylinder,  is  very  different 
in  ftrength — the  cylinder  charcoal  rendering  the  gunpowder 
made  therewith  much  fuperior  to  that  made  with  pit  charcoal. 

Exper.  8. — Powder  undried,  in  every  ftage  of  manufactory, 
is  weaker  than  when  dried. 

Ohfervation. 

If  the  compofition  on  a  mill  explodes  by  any  accidental 
caufe,  {liortly  after  it  has  been  put  on  the  {tones,  it  goes  off 
with  a  very  (light  explofive  force,  principally  in  flame ;  but 
if  it  has  been  on  an  hour  or  two  under  the  runners,  and  then 
explodes,  it  more  or  lefs  deftroys  the  mill,  throwing  the 
boards  of  the  covering  and  Tides  to  a  confiderable  diftance. 

I  (ball  here  hate  a  circumftance  that  happened,  which,  al¬ 
though  not  immediately  connected  with  the  fubjeCt,  may 
ferve  as  a  ftrong  illuflration  of  one  branch  of  philofophy.  On 
the  explofion  of  the  powder  in  a  mill  which  had  been  on 
about  two  hours,  the  mill  was  wholly  unroofed  and  the  (ides 
blown  out.  The  doors  and  windows  of  the  mills  on  tile  op-  * 
pofite  fide  of  the  ftream  were  forced  open  outwards ,  and  the 
nails,  &c.  drawn, 

Vgl,  IX.  Z  %  In 
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,  In  refpeft  to  the  fpecific  gravity  of  gunpowder,  count  Rum- 
ford  fiates,  that  “  a  cubic  foot  of  water,  holding  ioqo  ounces, 
will  hold  1077  ounces  of  fine  grain  powder,  well  beaten  and 
ihaketi  together  ;  and  that  the  real  fpecific  gravity  of  the  foil  4 
grains  of  gunpowder  is  as  1868  to  1000.” 

I  have,  by  repeated  trials,  found  that  the  denfity  of  pqw  der 
yaries  ponfiderably  from,  various  caufes  in  manufacturing,  ^°r 
which  reafon  no  exa£t  table  of  the  fpecific  gravity  can  be 
given;  bpt  I  muft  obferve,  that  the  above,  as  given  by  count 
Rumford,  is  the  greateji  it  will  ever  attain,  in  my  opinion.  I 
have  never  feen  any  fo  much,  and  I  have  frequently  feen  it 
fofs  thgn  that  of  water. 

In  the  foregoing  account  I  have  confined  myfelf  to  a  fimple 
relation  of  fa<fts,  from  a  confideration  of  which  the  following 
(bbfervations  are  clearly  deduced : 

3  ft,  That  the  explofive  force  of  gunpowder  depends  very 
materially  on  the  purity  of  the  carbon  employed.  (Exper.  7.) 

2d,  That  the  mixture  only  of  the  ingredients  does  not  make 
that  thorough  incorporation  neceffary  for  the  proper  combufi* 
lion  and  explofive  effe&s  of  gunpowder.  (Exper.  3,  4,  5,  6.) 

3d,  That  the  lefs  moifture  there  is  in  gunpowder,  the 
ftroqger  is  its  effect.  This  is  clear,  from  gunpowder  which 
figs  attracted  any  degree  of  humidity  being  weaker  than 
when  fir  ft  made. 

I  ftiall  now  beg  to  fubmit  fome  ideas  that  occur  to  me  from 
&  confederation  of  the  whole  of  foe  c'lreumftances  I  have  re¬ 
lated,  grid  from  what  may  be  deduced  from  an  examination 
the  component  parts  of  gunpowder.  It  appears  to  me  that 
IIP  part  of  the  explofive  force  confifts  in  ehft’ic  vapour, formed, 
by  the  combuftion,  from  water  contained  in  it.  So  ffnall  a 
portfon  of  water  is  in  the  ingredients,  and  I  have  obferved 
that  not  any  is  gained  in  the  manufacturing,  that  I  cannot 
conceive  any  water  is  carried  off  undecompofed,  but  that  it 
converted  into  hydrogen  and  oxygen  gafes.  Mr.  Cruick- 
ihajgk  phferves,  ec  after  the  explofion  of  gunpowder  over  mer- 
pury,  jio  water  is  feen.”  I  am  of  opinion  that  the  explofive 
force  qf  gunpowder  confifts  wholly  ill  the  feveral  gafes  formed 
by  foe  combuftion ;  and  that,  the  quicker  that  it  takes  fire, 
foe  mere  gas  is  generated  in  a  given  time,  and  its  force  com 
6  fequently 
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fequently  greater.  Lavoificr  cbferves,  its  dfe&  is  increafed 
bv  the  quantity  of  caloric  difengaged  at  the  moment  of  de^ 
Bagration. 

It  feems,  therefore,  that  the  combuftion  is  carried  on  by 
the  oxygen  fuppiied  from  the  nitre ;  that  this  gas  is  inftantly 
taken  up  by  the  fulphur  and  carbon ;  and,  converting  thofe 
fubftances  into  carbonic  and  fulphureous  acid  gafes,  azotic 
gas  being  at  the  fame  time  liberated  from  the  nitre,  the 
water  which  may  be  in  the  nitre,  and  alfo  that  which  is  in 
the  charcoal,  is  decompofed ;  and  the  oxygen  taken  up  by  the 
carbon  and  fulphur,  and  the  hydrogen  let  free.  The  force 
ariling  from  thele  gafes,  with  the  increafed  elafticity  they  re¬ 
ceive  from  the  increafe  of  temperature  caufed  by  the  combuf¬ 
tion,  is  finely  fufficient  to  account  for  the  effects  we  obferve 
in  gunpowder. 

It  may  probably  ferve  to  elucidate  the  fubjedl,  if  we  con- 
lider  a  little  minutely  what  the  component  parts  of  gunpowder 
are  from  chemical  analyfis. 

J 

Nitre.  100  parts  of  nitre,  according  to  Kirvvan,  eonfifts  of 

Potafti  -  -  5i*8'I 

Acid  -  -  44*0  a  dried  in  a  heat  of  70°. 

Water  of  compolkion  4*2^ 

By  feveral  experiments,  I  have  found  that  nitre  which  had 
been  dried  at  70°  lofes  3  per  cent*  in  melting* 

Lavoilier  fays,  100  parts  nitre  confilt  of 

Potafh  49,  dry  acid  51,0;  and  that  this  dry  acid  is* 

*  Oxygen  49,6  -  * 

Azot  10,4 

Charcoal,  according  to  Lavoifierj  abforbs  2*5714  of  oxygeii 
in  combuftion.  From  feveral  experiments  which  I  have 
made,  I  have  reafon  to  conclude,  that  charcoal,  when  ufedj 
contains  about  i-8th  part  of  water,  which  it  has  abforbed. 

Sulphur,  according  to  Berthollet,  requires  for  evefy  iod 
parts  36*8  of  oxygen  to  form  fulphuric  acid;  of  courfe,  a 
fmaller  quantity  of  oxygen  would  be  heceflary  for  their  con- 
verfion  into  fulphureous  acid  gas  :  I  {hall  take  this  at  30  per 
cent,  which  is  probably  not  far  from  the  truth,  and,  at  any 
rate,  near  enough  for  our  prefent  purpofe.  No  experiment, 
that  I  know  of,  has  been  made  to  afcertain  this  point. 

.  Z  s  %  Admitting 
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Admitting  the  foregoing  obfervations  to  be  tolerably  cof- 
re£t,  the  following  will  turn  out  to  be  the  quantities  of  the 
cdnftituent  principles  which  enter  into  the  compofition  of 
gunpowder ; 


75  parts  of  nitre,  containing 

|  Dry  nitre  74* 25 

1  Water  -  0*75 

15  parts  of  charcoal  * 

f  Carbon  13*13 

1  Water  -  1*87 

10  parts  of  fulphur  * 

Sulphur  io*oo 

~  r  . 

ICC 

100*00 

1 

And  thefe. again  contain,  viz. 

1  '  ■  •  b  .  *  . ;■  "s  f,  V,  '  ‘  t  %  •  :  • 

Potaih.  Oxygen.  Azot.  Hydrogen. 

Carbon. 

36‘7 5  +  3°*34  4-  7-8 0  -b  o*ii 

=  Nitre  '* 

15 

1*6 0  -p  0*27 

-b  13*13  =  Charcoal  15 

Sulphur  -  - 

-  - 

I# 

100  Parts  of  gunpowder,  therefore,  appear  to  confifl  of 

Potafh 

3675 

Carbon 

I3*I3 

Sulphur 

10*00 

Oxygen 

3 1 -94 

Azot 

7*8 

Ilydrogen  - 

0-38 

I  Co  *00 

We  know  that  the  whole  of  the  charcoal  is  not  confumed 
in  the  a&  of  combuftion  :  Mr.  Cruickthank  fays  3  parts  re¬ 
main  of  100  parts  of  gunpowder,  therefore  only  10*13  parts 
are  deftroyed.  Now, 

10*13  parts  of  carbon  abforb  -  26*05  of  oxygen 

And  10  parts  of  fulphur  abforb  -  3*00  of  oxygen 


Oxygen  ufed  -  -  29*05 

Quantity  of  oxygen  in  ingredients  31*95 


Surplus  of  oxygen  -  2*90 

It  is  clear  the  fmallefl  error  in  the  quantity  of  charcoal 
ufed,  will  eafily  account  for  this  difference  of  oxygen.  On 
the  above  calculation  it  feems  the  quantity  of  each  ingredient 
is  pretty  well  regulated,  and  that  the  gafes  formed  will  be 

expended 
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expanded  In  producing  the  effe&s  we  obferve  in  the  comhuf- 
lion  of  gunpowder. 

The  refid uum  of  fired  gunpowder  Mr.  Howard  thinks  to 
he  an  alkaline  fulphuret  mixed  with  carbonat  and  fulphat  of 
potafh*  But  by  feveral  trials  I  have  long  fince  made,  I  am 
induced  to  form  the  fame  opinion,  as  to  the  qualities  of  this 
refiduum,  as  Mr.  Cruickfhank:  the  quantity  I  have  not  had 
an  opportunity  of  afcertaining.  Mr.  Cruickfhank  fays: 
(C  This  refiduum  is  very  deliquefcent,  and  when  expofed  to 
the  air  abforbs  moifture  fufficient  to  difiblve  a  part  of  the 
alkali ;  in  confequence,  the  charcoal  becomes  expofed,  and 
the  whole  aflumes  a  dark  or  black  colour :  that  this  refiduum 
is  potafh  united  with  a  fmall  quantity  of  fulphuret  of  potafh 
and  unconfumed  charcoal:  and  that  ioo  grains  of  gun- 

&  is 

powder  yield  53  grains,  of  which  three  are  charcoal.” 


XLV.  Letter  from  M.  A.  Humboldt  to  C.  Delambke, 
Member  of  the  French  National  Infitute. 

DNew  Barcelona,  Nov.  24,  1S00. 

URING  my  flay  in  South  America  I  difpatched  feveral 
letters  to  you  and  Lalande ;  I  know  you  are  interefted  in  my 
fate,  and  I  never  let  flip  an  opportunity  of  writing  to  you, 
though  I  have  fcarcely  any  hopes  of  my  letters  reaching  the 
place  of  their  deftination.  I  am  now  on  the  point  of  fetting 
out  for  the  Havannah  and  Mexico,  after  having  performed 
a  tour  of  thirteen  hundred  nautical  leagues  in  this  part  of  the 
New  World,  fituated  between  Popayan,  Quito,  and  Cayenne. 
I  have  flept  for  three  months  in  the  open  air,  in  the  woods, 
furrounded  by  tigers  and  hideous  ferpents,  or  on  plains  co¬ 
vered  with  crocodiles.  Bananas,  rice,  and  manioc,  have 
been  our  foie  nourifliment  5  for  all  provifions  foon  become 
putrid  in  this  damp  and  fcorching  country. 

How  grand  and  majeftic  is' nature  among  thefe  mountains  ! 
From  Baraquan  and  Uruana,  which  unknown  nations  have 
covered  with  hieroglyphics,  as  far  as  the  volcano  of  Duida., 
at  the  difiance  of  fixty  leagues  from  the  fmall  lake  of  Dorado, 
the  elevation  of  which  I  have  found  to  be  2176  metres,  there 
is  only  one  cordillera  of  granite,  that  defeends  from  Quito, 

and 
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and  proceeds  from  weft  to  eaft  to  join  the  mountains  of  th£ 
French  part  of  Guyana.  What  variety  among  the  Indian 
races  !  All  free,  all'  governing  themfelves  and  eating  each 
other,  from  the  Guaicas  of  Gehetta,  a  pigmy  nation,  the 
jargeft  of  whom  are  about  four  feet  two  inches  in  height,  t 0 
the  white  Guajaribos,  who  have  really  the  whitenefs  of  Eu- 
ropeans ;  from  the  Otomacos,  who  eat  a  pound  and  a  half 
of  earth  per  day,  to  the  Marivitanos  and  the  Magueritares, 
who  feed  on  ant3  and  refin.  Having  already  fpoken  of -all 
thefe  in  a  letter  *,  which  I  difpatched  from  the  mouths  of 
the  Orenoquo  to  our  good  friend  Pommard,  I  fhall  confine 
myfelf  at  prefent  to  a  few  aftronomical  obferva lions,  which, 
I  think,  f  have  made  with  a  confiderable  degree  of  care. 

My  time-keeper,  by  Berthond,  continues  to  go  with  great 
corre&nefs.  I  regulate  it  every  four,  five,  or  fix  days,  by  cor-! 
refponding  altitudes,  taken  with  my  inftruments,  which  do 
not  err  a  fecond;  viz.  fextants  by  Ramfden  and  Troughton, 
a  quadrant  by  Bird,  and  a  horizon  by  Carroche.  You  know 
that  I  am  not  very  learned  in  the  mathematics,  and  that  aftro- 
nomy  is  not  the  obje£l  of  my  travels}  yet  with  zeal  and  ap¬ 
plication,  and  by  daily  handling  the  fame  inftruments,  I 
have  been  able  to  do  fomething,  and  to  do  it  better.  As  I 
traverfed  a  country  never  vifited  by  Europeans  till  about  thirty 
years  ago,  in  which  all  the  Chriftian  millions  do  not  amount 
to  1800  fouls,  and  consequently  where  no  one  has  ever  yet 
been  able  to  make  obfervations,  I  conceived  that  I  ought  not 
to  neglect  fo  favourable  an  opportunity  of  enlarging  our  geo¬ 
graphical  knowledge.  You  would  have  laughed  had  you  feen 
me  amidft  the  Ydapamianeres  Indians  in  the  foreft  of-Cafqui- 
ara,  with  my  inftruments  mounted  on  boxes  dr  trunks,  while 
the  {hells  of  tortoifes  ferved  us  as  ftdols.  Eight  or  nine  apes, 
which  we  carried  with  us,  had  a  ftrong  defire  to  handle  my 
hygrometers,  barometers,  and  electrometers  alfo :  around  all 
thele  ten  or  twelve  Indians  ftretched  out  in  their  hammocks, 
together  with  fires  to  fecure  us  from  the  tigers,  which  are  no 
lefs  ferocious  here  than  in  Africa.  The  want  of  nourifh- 
ment,  the  mofquitoes,  the  ants;  the  chigers,  which  enter 
the  Ikin  and  plough  up  the  fiefh;  the  defire  of  cooling  out- 
Ibis  letter,  when  this  was  publifhed,  had  not  reachtd  France. 

felvea 
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fdv.es  In  the  \y$fcj9  ?njd  the  iinpo-filbility  of  dohag  ifon  ac¬ 
count.  of  the  fergchy  of  the  caymans,  the  danger  of  being 
pricked  by  the  rajas  and  the  teeth  of  the  final  l  carib- 
ftffr — -youth  and  4  great  deal  of  refigiiation  are-  required  to 

endure  all  thefe,  .  The  evil  is  paired,  and  I  have  reaped 
more  than  I  durft  venture  to  hope. 

It  is  believed  (fee  the  map  of  father  Cardin,  the  bed  ex¬ 
tant,  though  all  the  names  are  wrong,)  that  the  Spanifh  pof- 
feffions  oi  Guyana  extend  to  the  equator.  But  I  hade  found, 
by  very  good  observations  of  the  ftars  called  the  Crofs  and 
Canopus,  which  I  made  among  the  rocks  of  Cuhinacari, 
that  San  Carlos  del  Rio  Negro,  the  molt  fouthern  eftablilh- 
ment,  is  in  x°  53'  of  north  latitude;  and  that  the  line  pa  fifes 
through  the  government  of  Great  Para,  near  St.  Gahriehde- 
las-Cachuellas,  where  there  is  a  cataradf,  but  not  fo  cons¬ 
iderable  as  the  two  famous  ones  of  Atures  and  Maypura. 

At  Cumana,  before  the  earthquake,  which  we  experienced 
on  the  4th  of  November  1799,  the  magnetic  inclination, 
meafured  with  Borda?s  compafs,  was  found  to  be  44°  20''  of 
the  new  divifion  :  after  the  earthquake  it  was  430  35';  the 
needle  made  229  ofcillations  in  the  courfe  of  ten  minutes. 
Experiments  have  proved  that  the  magnetic  charge  has 
changed  in  this  part  of  the  world,  and  not  in  the  needle. 

.  At  Calabozo,  in  the  centre  of  Uana,  lat,  8°  5 6 /  56",  long, 
from  Paris  440  4c/  18",  the  inclination  was  39°  30':  number 
of  ofcillations  232. 

At  Atures,  one  of  the  cataradls  of  the  Orenoquo,  in  lat. 
50  39b  long.  440  42'  19",  the  inclination  was  330  85T  num¬ 
ber  of  ofcillations  221. 

At  St.  Fernando  d?Atabapo,  a  million  at  the  mouth  of  the 
Guaviara,  lat,  40  9' 50",  the  inclination  was  30°  30' :  num¬ 
ber  of  ofcillations  219. 

At  St.  Carlos  de  Rio  Negro,  lat.  i°  53',  the  inclination 
was  230  20'’:  number  of  ofcillations  216. 

According  to  the  rules  given  by  Mefifs.  Cavendilh  and 
Dalrymple,  care  was  always  taken,  while  obferving,  to  turn 
the  compafs  to  the  eaft  and  weft  to  find  the  mean  inclina¬ 
tions,  and  to  corredt  the  error  which  takes  place  when  the 
axis  of  the  needle  does  not  pafs  exactly  through  its  two  points. 

During 
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During  this  journey,  which  laded  a  year,  J  determined 
54  points  of  South  America,  in  which  I  obferved  the  latU 
turfes  and  longitudes:  the  former  deduced,  for  the  mod  part, 
from  the  meridian  altitude  of  two  dars  at  lead ;  and  the  lat¬ 
ter,  either  from  the  didances  of  the  moon  from  the  fun  and 
dar^,  or  from  the  time-keeper  and  horary  angles.  I  am  now 
employed  in  condru&ing  a  map  of  the  country  through  which 
I  have  travelled  •  and  as  my  obfervations  fill  up  the  vacuum 
found  in  the  maps  between  Quito  and  Cayenne,  to  the  north 
of  the  river  of  the  Amazons,  I  flatter  myfelf  that  they  will 
he  interefting  to  geographers. 

My  time-keepers  have  not  given  me  with  exa&nefs,  bnt 
the  differences  of  meridian  between  the  places  of  my  departure 
and  the  Caraccas,  Cumana,  and  St.  Thomas de  Nueva-Guay*- 
anna,  lat.  8°  8 '  •>  long.  21  of  time,  ead  from  Cumana. 

I  am  very  anxious,  therefore,  on  account  of  my  map,  to  fix 
the  pofition  of  thefe  three  places  in  regard  to  Paris,  and  by 
obfervations  purely  adronomical.  Befides,  it  is  very  nccef- 
fary  that  navigators  fhould  be  able,  at  the  time  of  their  ar¬ 
rival  oil  this  coad,  to  find  the  longitude  of  the  ports  well  de¬ 
termined,  that  they  may  know  the  date  of  their  chronome¬ 
ters  ;  for,  except  Martinico,  Guadaloupe,  Portorico,  where 
M.  Dc  Churucca  obferved ;  Cayenne,  and  Quito,  there  are 
very  few  places  the  longitude  of  which  can  be  depended  on ; 
efpecially  in  Spanifh  America.  Carthagena,  according  to 
the  Connoijfance  des  Temps ,  is  at  5  h.  12'  I2,f.  But  the 
three  emerfions  of  the  fatellites,  obferved  by  Herrera,  all  give 
69°  24'  iq//  wed  of  Cadiz,  or  5  h.  I3/  11"  to  the  wed  of  Paris. 

I  obferved,  with  a  telefcope  of  Dollond,  which  magnifies 
95  times,  at  Cumana,  in  lat.  io°  27'  37  " : 

The  immerfion  of  the  fecond  fatellite  Nov,  7,  1799,  at 

II  h.  41 '  i8A  true  time. 

Of  the  fecond  fatellite.  Sept.  11,  at  ibh.  31 '  o"  true  time. 

Of  the  fird  fatellite,  Sept.  25,  1800,  at  17  h.  io'  2i/;  mean 
time. 

The  cmerfion  of  the  4th  fatellite.  Sept.  26,  at  17  h.  28/o// 


mean  time. 


Of  the  third  fatellite,  Sept.  27,  at  16  h.  2$' 55^  mean  time. 
Of  the  fourth  fatellite,  Sept.  26,  at  J  7  h,  28'  o"  mean  time; 

I  an^ 
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I  am  therefore  niiftraftful  of  the  longitude  of  Cumana,  as 
given  me  by  my  time-keeper.  When  I  arrived  from  the  Cana-* 
ries  at  the  Continent,  I  found  the  longitude  to  be  4I1.  26' 4;/ ; 
and  the  obfervations  of  M.  Fidalgo,  who  obferved  emerfions 
at  Trinidad,  but  not  at  Cumana, 'give  ftill  more;  viz.  4b. 
a6/  i6!/.  Fidalgo  found  Trinidad  55°  16'  %2!l  to  the  weft  of 
Cadiz,  and  Cumana  20  41 ' 2511  to  the  weft  of  Puerta  Efpafia. 
But  the  map  of  Trinidad,  publi the d  at  London,  from  the 
excellent  obfervations  of  M.  De  Charucca,  makes  Puerta 
Efpaiia  6i°  22'  weft  from  London.  I  am  of  opinion,  there¬ 
fore,  that,  in  conftrudting  the  map,  the  authors  had  before 
them  the  calculations  by  Lalande  of  the  occupation  of  Aide- 
baran,  obferved  at  Porto  Rico  on  the  21ft  of  October  17935 
for  the  capital  of  Porto  Rico  is  by  the  time-keepers  40  34'  to 
the  weft  of  Puerta  Efpaha,  calculating  the  longitude  by  that 
of  Porto  Rico  63°  48' 13" ;  and  for  Cumana  66°  29 7 40^  to 
the  weft  of  Paris.  The  five  eclipfes  of  the  fatellites  which  I 
fend  you,  muft  throw  light  on  this  fubjedl;  and,  in  my  opi¬ 
nion,  the  longitude  of  Cumana  will  not  be  much  beyond 
4  h.  25'  20".  Unfortunately,  the  eclipfe  of  the  fun,  which 
I  completely  obferved  on  the  28th  of  September  at  Cumana, 
making  the  horns  pafs  along  the  horizontal  and  vertical  wires, 
was  not  vifihle  in  Europe.  I  obferved  the  end  at  8  h.  i4/22/l 
mean  time ;  the  time  certain  to  1 fl  nearly,  having  taken  cor- 
refponding  heights  the  fame  cfcay. 

At  Carras  (Plaza  della  S.  Trinidad)  lat.  io°3i  '4",  I  ob¬ 
ferved  : 

The  immerjlon  of  the  firft  fatellite,  Dec.  7,  1799?  at  16  hu 
1 V  57 7/  true  time. 

Of  the  third  fatellite,  Dec,  7,  at  17  h.  iT  36"  true  time. 

The  emerjion  of  the  firft  fatellite,  Jan,  17,  1800,  at  11  ha 
I47  8  "  mean  time. 

Of  the  fecond  fatellite,  Jan.  28,  at  7  b.  58'  87/  mean  time,. 

Of  the  fourth  fatellite,  Jan.  18,  at  8  h.  13' 3  '7  mean  time. 

At  the  Valle  del  Tuy  al  Pic  della  Cocuiza,  lat.  io°  17'  23U 

The  emerfton  of  the  firft  fatellite,  Feb.  9,  1800,  at  11  ha 
26 7  57 ,J  mean  time. 

Of  the  third  fatellite  on  the  icth  of  February,  at  7  h,  58 ! 
50"  mean  time. 

Vql„  IX,  3  A 
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But  thefe  lad  ecllpfes  were  obferved  with  a  telefcope  of 
Caroche,  which,  though  a  very  good  one,  magnifies  only  58 
times,  not  being  able  to  carry  along  with  me,  to  Rio-Negro, 
the  large  telefcope  by  Dollond. 

Declination  of  the  magnetic  needle  at  Cumana  on  the  27th 
of  October  40  13 7  45^;  at  Caraccas,  4°38'45"j  at  Cal a- 
bozo,  40  34'  of  the  old  divifion. 

The  port  of  La  Guayra  is  exadfly  ‘if1  in  time  wed  from 
Caraccas ;  and  I  hope  that,  by  giving  immerfions  and  emer- 
fions,  the  meridian  of  Caraccas  will  be  properly  fixed. 

I  have  defcribed,  with  Ronpland,  more  than  1200  plants*. 


XLVI.  Proceedings  of  Learned  Societies . 

ROYAL  SOCIETY  OF  LONDON. 

.A  PRIL  30.  The  reading  of  Dr.  Herfchel’s  obfervation& 
on  the  nature  of  the  fun  was  concluded.  The  DoHor  re¬ 
marks  that,  if  the  luminous  matter  of  the  fun  was  a  fluid, 
or  even  of  a  nature  fimilar  to  an  atmofphere,  every  opening 
mud,  by  the  laws  of  hydroftaties,  be  inftantfy  filled  up.  Ills 
luppofition  is,  that  the  fun  isfurrounded  by  an  atmofphere  of 
confiderable  denfity  on  which  the  luminous  matter  floats, 
and  which  he  conje&ures  to  be  of  fimilar  nature  to  our 
clouds.  Having  confulted  all  the  aftronomical  accounts  of 
obfervations  on  the  telefcppic  appearance  of  the  fun,  and  com¬ 
pared  them  with  the  regifters  of  the  price  of  corn  for  thofe 
years  in  which  they  were  made;  he  infers,  from  a  careful 
examination  of  the  whole,  that  in  thofe  years  m  which  few 
openings  were  feen,  there  has  been  a  rife  in  the  price  of 
wheat,  in  confluence  of  a  fcarcity,  arifing  from  a  fmalter 
emiffion  of  the  matter  of  heat. 

A  letter  from  Hafpel-la-Chenaye,  chemrft  at  Guadalonpe,  dated 
J-in.  5,  t^ates,  that  M.  Humboldt  had  fet  out  for  the  Havannah,  after 
heuing  left  with  the  agent  of  thq  government  at  Guadaloupe  a  box  for  the 
Institute  and  two  packets,  one  for  Fourcroy  and  the  other  for  Delambre- 
As  the  box  has  not  yet  arrived,  nor  the  packets  acfdreilcd  to  Fourcroy,  it 
is  to  be  prefamed  that  the  above  letter  is  not  that  mentioned  by  Hafpel- 
h’Qienaye 


On 


m 


French  National  Injlitute . 

On  May  7  th  was  read  a  paper  by  Everard  Home,  Efq.  on 
the  grinding  teeth  of  the  wild  boar. 

On  the  14th,  additional  obfervations  on  the  emiflion  of 
light  and  heat  from  the  fun ;  being  a  continuation  of  the 
obfervations  on  the  nature  of  the  fun,  read  April  16,  23, 
and  30  :  by  Dr.  Herfchel.  Thefe  additional  remarks  are  the 
refult  of  obfervations  made  from  the  ad  of  March  to  the  3d  of 
May,  and  during  the  late  mild  weather;  and  tend  to  confirm 
the  Dodfor’s  former  conjecture,  as  on  fome  of  the  days  there 
were  no  lefs  than  fixty  openings.  The  DoCtor  fuppofes  that 
one  fide  of  the  fun  has  the  power  of  fending  forth  more  heat 
than  the  other.  As  great  inconvenience  refulted  from  the 
heat  tranfmitted  through  coloured  glafles,  he  viewed  the  fun 
through  fluids.  Alcohol,  Port  wine,  ink  diluted  with  water, 
which  gave  an  image  of  the  fun  as  white  as  fnow;  and  even 
common  water,  anfwered  the  purpofe  of  flopping  the  heat 
remarkably  well. 

A  paper,  by  Thomas  Andrew  Knight,  Efq.  on  the  afcent 
of  fap  in  vegetables,  was  partly  read  the  fame  evening,  and 
was  concluded  at  the  following  meeting.  It  contains  a  vail 
aflemblage  of  curious  fadls,  obfervations,  and  experiments, 
on  the  phyfiology  of  vegetables. 

FRENCH  NATIONAL  INSTITUTE. 

The  following  is  an  account  of  the  labours  of  the  Clafs  of 
the  Mathematical  and  Phyfical  Sciences  during  the  fecond 
quarter  of  the  year  9  : 

Mathematical  Fart  read  by  Lalande. 

Lalande  read  a  memoir  on  the  longitude  of  Alexandria  in 
Egypt,  which  he  determined  by  an  emerfion  of  the  ftaf 
Antares,  compared  with  a  complete  obfervation  of  the  fame 
eclipfe  made  at  Marfeilles  by  Thulis,  aflogiate  of  the  Infti- 
tute.  It  refults  from  this  calculation  that  the  difference  of 
the  meridians  is  i°  50'  26  ",  which  varies  a  little  from  that 
efiablifhed  by  Nouet  and  Quenot.  The  pofition,  therefor^, 
of  this  point  feems  now  to  be  well  known. 

Prony  read  a  notice  on  the  grand  decimal  trigonometrical 
tables,  calculated  under  the  direction  of  Lalande,  by  a  me¬ 
thod  entirely  new,  and  which  is  attended  with  this  advantage, 
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that  an  Indefinite  number  of  calculators  might  be  employed 
at  the  fame  time,  the  greater  part  of  whom  would  have  oc- 
calion  for  no  other  knowledge  than  that  of  addition  and  fub- 
tra&ion. 

Galvanic  Experiments . — C.  Cuvier  dated  the  different 
opinions  that  have  been  advanced  refpe  filing  the  galvanic 
fluid,  and  how  far  its  effefifs  were  fuppofed  to  affefif  the  re¬ 
ceived  dofitrines  refpefiting  the  compofition  of  water ;  but 
from  the ‘length  of  his  notice  on  this  head,  and  the  period 
st  which  it  came  to  hand,  we  are  obliged  to  defer  it  till  next 
month,  * 

The  other  notices,  read  by  Cuvier,  were  the  following: 

JDifcujJions  on  the  Compofition  oflVater. — -While  Fourcroy 
and  Vaiiquelin  were  defending  the  French  chemifiry  againft 
the  objections  which  galvanifm  gave  rife  to,  C.  Van  Mans, 
affociate  refident  at  Bruffels,  was  combating  an  adverfary 
who  employed  arms  of  another  kind. 

M.  Wiegleb,  a  German  chemift,  having  made  water  in  a 
date  of  vapour  to  pafs  through  different  kinds  of  tubes  con¬ 
taining  different  matters,  obtained  gafes  different  from  thofe 
which  compofe  that  liquid,  according  to  the  pneumatic 
theory.  Fie  thence  concluded  that  water  can  be  changed  ac¬ 
cording  to  circumflances  into  various  kinds  of  gafes.  Some 
of  the  Dutch  chemifts,  having  repeated  and  varied  thefe  ex¬ 
periments,  found  that  the  gaffs  obtained  had  penetrated 
through  the  pores  of  the  tubes,  the  matter  of  which  was  not 
fuffciently  compact;  that  they  were  always  produced  by  the 
fubllanc.es  with  which  thefe  tubes  were  furrounded,  and  that 
by  employing  impermeable  tubes  nothing  of  the  like  kind 
Was  manifefted;'*  M'.  Wiegleb  wrote  a  reply  to  the  Dutch 
chemifts,  and  Van  Moris  has  now  refuted  his  anfwer  in  a 
Latin  memoir.  As  we  cannot,  here  enter  into  a  minute  dif- 
cuffion  of  this  fubjefif,  it  will  be  fufficient  to  obferve  that 
the' refult  of  Vail  Mons  is  entirely  favourable  to  the  French 
theory,  n  '  "  "  •  ‘  ; 

Means  of  purifying  the  Air. — Three  months  ago  I  gave  an 
account  of  Guyton’s  labour 'on  the  means  of  purifying  the 
preventing  contagion,  and  checking  its  progrefs.  He 
continued  the  reading- of  his  paper  at  home  fittings  of  this 

;  '  quarter. 
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quarter,  and  it  will  foon  be  fubmitted  to  the  public.  Guy¬ 
ton  hits  obtained  the  moft  gratifying  reward  that  a  philofo- 
p’ner  can  expeCt  for  his  researches  :  it  was,  in  a  great  rriea- 
fure,  by  the  proeeffes  he  has  pointed  out,  viz.  fumigations 
with  the  muriatic  acid,  that  the  epidemical  difeafe  which 
ravaged  Andalufia  was  deftroyed.  This  faCt  appears  from 
the  report  made  to  the  Spanifh  government  by  Dr.  Queralto, 
fent  from  Seville  for  that  purpofe,  and  the  report  communi¬ 
cated  to  Guyton  by  M.  Gimbernat,  one  of  the  penfioned 
travellers  of  the  king  of  Spain. 

Extraction  of  Soda  from  Marine  Salt.— Berthollet  has  been 
employed  on  a  fubjeCt  of  great  importance  to  the  arts,  the 
deconi  portion  of  marine  fait.  Leblanc  having  publiflied  a 
procefs  for  extracting  the  foda,  Berthollet  has  made  fome 
Changes  in  it  which  render  it  more  advantageous,  eafier,  and 
applicable  with  more  economy  to  the  different  arts  in  which 
the  oxygenated  muriated  acid  is  ufed. 

J  O  t  >  • 

On  the  fuppofed  Returns  of  the  principal  Variations  of  the 
Atniofphere.— To  be  able  to  foretei  the  variations  of  the  at- 
mofphere  would  be  a  tiling  of  fo  much  general  utility,  that 
it  needs  excite  little  aflonifhment  that  it  lhould,  at  all  times, 
have  been  an  objeCt  of  refearch  to  philofophers;  and  it  ought 
to  excite  lefs,  that  the  obfeuritv  in  which  this  as  well  as 
every  other  part  of  futurity  is  involved,  has  made  thofe  who 
pretend  to  forefee  the  variations  of  the  air  to  be  ranked  in 
the  fame  clafs  as  thole  who  pretend  to  foretei  moral  and 
political  changes.  It  may,  however,  be  eafily  feen  that  thefe 
events  are  not  of  the  fame  order  ;  that  the  caufes  of  the 
former  are  much  lefs  varied,  and  confequently  are  fufceptihle 
of  combinations  lefs  numerous;  that  thefe  caufes  have  not 
the  mobility  of  the  affe&ions  of  the  mind  ;  and  that,  if  fome 
of  them  hill  efcape  us,  it  is  not  neceffary  they  fhould  do  fo 
always. 

j 

Thefe  reflections  induced  Lamarck  to  examine  the  follow¬ 
ing  queflion  :  — Among  the  different  variations  of  the  hate- 
of  the  atmofphere,  and  efpecially  thofe  obferved  in  our  la¬ 
titudes  from  40  degrees  to  the  poles,  are  there  any,  the  perio¬ 
dical  return  of  which  can  be  determined Vf  Lamarck  has  been 
able  to  convince  himfelf  that  the  folution  of  this  queflion  can¬ 
not 
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not  be  obtained  unlefs  three  means,  which  he  points  out, 
are  employed  in  conjunction :  of  thefe  means  we  fhali  men¬ 
tion  that  only  which  confifts  jin  the  eftabliihment  of  a  regu¬ 
lar  corr'efparidencc  of  obfervations  made  every  day  in  differ¬ 
ent  parts  of  an  extensive  country,  in  order  to  afcertain 
whether  the  great  atmofpheric  variations  obferved  in  any 
one  place  are  really  the  refult  of  any  caufe  which  has  a 
determinable  periodical  return.  This  means,  fays  Lamarck, 
Is  fo  eftential  that  it  is  aftonifhing  it  ft)  Quid  have  been  hither¬ 
to  neffleCted. 

o 

After  laving?  down  thefe  bafes,  Lamarck  srives  an  account 
of  the  refill ts  he  has  been  able  to  obtain  :  he  diftinguifhes 
them  into  the  knowledge  of  fadls  which  cannot  be  doubted, 
and  fimple  obfervations.  The  alternate  elevation  or  depref- 
liou  of  the  moon,  above  or  below  the  equator,  in  the  courfe 
of  each  lunar  month,  produces  in  the  atmofphere,  according 
to  this  author,  very  apparent  effects.  During  the  auftral 
declination  of  the  mootx,  and  particularly  on  the  approach  of 
the  auftral  Inniftiee,  the  winds  which  then  prevail  blow 
from  the  regions  of  the  north,  north-weft,  or  north-eaft,  or 
eaft.  or  from  fome  of  the  points  comprehended  between  thefe 
points.  The  cooftitution  of  the  atmofphere  thence  refulting 
tends  to  give  dry  or  cold  weather,  according  to  the  feafon, 
and  to  rc (lore  a  bright  atmofphere  and  fine  weather.  During 
the  boreal  declination  of  the  moon,  and  particularly  the  ap¬ 
proach  of  the  boreal  luniftice,  the  prevailing  winds  blow 
from  fome  of  the  points  op p oft te  to  thole  mentioned  above 
as  predominant  during  the  auftral  declination.  The  at¬ 
mofpheric  confutation  thence  refulting  tends  to  give  cloudy 
weather,  more  or  lefts  damp  and  rainy.  It  is  favourable  to 
the  formation  of  ftorrns,  which  never  take  place  but  during 
tlxis  declination  of  the  moon. 

Among  the  figns  which  Lamarck  confiders  as  fimple  ob¬ 
servations  I  fhali  mention  only  the  following,  and  ihall  em¬ 
ploy  the  fame  expreftions  as  the  author. 

i£  As  the  pofttion  of  the  lunar  points  changes  very  fiowly, 
which  makes  them  fall  for  fteverai  months  fucceftively,  ftome- 
times  on  the  lunifticial  days  and  fometimes  on  the  mean  davs, 
this  pofttion  gives  rile  to  that  ftationary  ftate  of  the  atmofphere 

which 
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tvhich  is  obferved  in  fuch  or  fuch  feafon  of  certain  years, 
which  renders  thefe  feafons  and  thefe  years  hngularly  re^ 
markable.” 


XLVIL  Mifcellanems  Articles. 

ELECTRICITY, 

A  Correfpondent,  Mr.  Richard  Hunt,  of  Howden,  obferves 
that  it  is  commonly  held  66  that  for  the  purpofe  of  exciting 
electricity  by  a  machine,  communication  with  the  earth  is 
necehary,  either  from  the  cufhion  or  the  conductor;  and, 
above  all,  that  in  charging  jars  the  jar  mu  ft  communicate 
with  the  earth  5  but  that  this  is  not  quite  correct,  all  that  is 
gained  by  fuch  a  communication  being  neither  more  nor  lets 
than  an  indirect  connexion  being  eftablifhed  between  the 
cuhhon  and  the  outfide  of  the  jar.  Accordingly  he  finds 
that  if  the  machine,  the  jar,  and  the  operator  be  all  infu- 
lated,  (till  the  jar  may  be  charged  if  a  communication  has 
been  ejlablifijed  between  the  outer  coating  and  the  cujhion  by 
means  of  a  wire  or  any  conducting  body  interpofed  between 
them.” 

Our  correfpondent  probably  knows  that  by  means  of  Mr.. 
Nairn’s  electrical  machine  two  jars  are  charged  without 
having  any  connection  with  the  ground,  and  that  in  this 
cafe,  as  well  as  the  one  he  has  hated,  the  effect  may  be 
fatisfadtorily  explained  by  the  prefent  or  by  the  Frank! in ian 
theory. 

ANTIQUITIES. 

The  Eah  India  Company  has  received  from  its  agent,  at 
Bagdad,  twelve  bricks  of  thofe  which  are  hill  remaining  near 
Hill  a ,  on  the  Euphrates,  on.  the  fpot  where  the  antient 
Babylon,  according  to  major  Rennel  and  other  geographers, 
is  fuppofed  to  have  hood.  On  thefe  bricks  charadters  are 
engraved  perfedtly  fimilar  to  thofe  which  are  found  in  Perfia 
on  the  ruins  of  Chehilminar ,  about  a  day’s  journey  from 
Shiraz ,  and  commonly  called  Perfepolitan .  Thefe  charac¬ 
ters,  which  have  already  been  noticed  by  Le  Bruyn ,  Kamp - 
fir,  N  iebuhr ,  and  others,  have  hitherto  been  reckoned  pecu- 
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liar  to  thefe  ruins,  being  only  found  on  blocks  of  marble  of 
on  gems  dug  up  there.  By  the  difcovery,  however,  of  the 
prefent  bricks  it  has  been  proved  that  they  were  iifed  alfo  in 
other  parts,  having  been  found  amongft  the  ruins  of  the  an- 
tient  capital  of  Chaldaea.  Betides,  having  received  by  this 
means  more  copiotis  fpecimens  of  that  fpecies  of  writing,  it 
will  become  eatier  to  decide  whether  thefe  characters  are  of 
the  alphabetic,  or  fyllabic,  or  hieroglyphic  kind,  whether 
they  ought  to  be  read  from  the  right  or  from  the  left,  hori¬ 
zontally  or  perpendicularly,  from  the  top  or  from  the  bot¬ 
tom.  Perhaps  each  word  may  be  expretfed  by  a  particular 
group,  like  thofe  antient  characters  of  the  Chinefe  publifhed 
lately  in  London  by  the  learned  Dr.  Hagar,  where,  inftead 
ef  nails ,  like  thofe  now  made  ufe  of,  leaves,  flowers,  brace¬ 
lets,  fnakes,  and  other  reprefentations,  are  employed,  ar¬ 
ranged  in  different  petitions  to  exprefs  different  words. 

NATURAL  HISTORY. 

A  correfpondent  fends  us  the  following  curious  notice:— 

In  the  year  1794,  a  hen,  belonging  to  captain  Nicholfon, 
Duke-ftreet,  Whitehaven,  fwelied  to- an  enormous  fize,  which 
continued  near  five  weeks,  when  file  died.  One  of  his  foils 
cut  her  open  for  a  favourite  dog,  when  he  difcovered  an  egg 
of  a  prodigious  bulk,  which  was  found  to  contain  two 
chickens.  Thefe  chickens  were  carried  to  Dr.  Wylie  of  the 
fame  place,  where  the  egg  and  its  contents  may  be  feen.  The 
flefh  of  the  hen  was  turned  entirely  black/' 
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